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When a conventional GaN single crystal grows, penetration dislocations are 
accumulated at the bottoms of facet-pits and high dislocation density bundles follow 
down the facet-pits, so that the GaN crystal having highly accumulated dislocations has 
disorder of cleavage because the bundles of penetration dislocations induce strong 
stress concentration. The penetration dislocations grow in the direction of a crystal 
growth. According to the present invention, a GaN substrate is made by slicing an 
ingot in a parallel plane to a direction of a crystal growth or extending dislocations. 
Most of the dislocations do not appear on a surface of the GaN substrate though the GaN 
substrate includes the great many dislocations in an inner space. The inner 
dislocations have no influence upon manufacturing devices (LDs or LEDs). So, 
dislocation density is reduced to less than 1 X 10 6 cm' 2 on the surface of the substrate. 
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1 

im^m 1 ] G a N&&&<DI&&iZ&»Z>aL&-Jifa£. 
[B$*H2] G aNJWSA0>J«*<;:*5^T, ^Jcg^ffi] 

[§S>RJ13] GaN^^^JcSco^^^teffiO^-g) 

&fiAG a NiEffi<Offi!ig*f£o 
[B#flfi4] G a NASSAU <0»Jc-fiJC*5^T, K^CD^ 

cb¥fT^ifiiTX ^-r ^^jqxt" ^ d <t k «t o , Sffi 

SAC a N£4E0>&i&2ri&. 

[B«flS 5] G a NtflM&<Dj*«l;:;teC>T\ ISAJftft 
jS}# 11-100) T&D, *©»AlS»:*ftfc¥fTfc 

(0 0 0 1) jBjTrX^-fX^nxLycCl^^rf®<hT^iii 
SAG a NgfE0BiB:#&. 

C»*«6] GaN#ISA©Jtfc«K:*5l>T* ttAticA ^ 
Blrt< (1 1-20} T*0, *©*SAfifr*:*ft£¥fT& 

(oooi) Bf-cx^-f x/iPXLfcci^ai-r** 

[B*«7] {1-100} I^»j{:^OG a Nlji 

M^iMiiT, $ {i-ioo} m&i&-&m 
tuxy&mu. JEotiL&jjiftizw-ftte (oooi) it 

X'MXJjOIf^CchCcfcO, (0.001) iBi&iSiffi£ 

f * mm a g a n a- is * » « e: t a t r s **& a g 

aNSffiO$ai£-^ffio 

[M«iH 8 ] mSAfr* {1-10 0} gfft*ffiiz 30 
WOGaNlMSAtt, (0 0 0 1) ifflfclSAiffitLTiS 
•IL/fcG a N«HSA/^6't«>fi!cft*|p|d:¥fT«i: {1-1 

oo} ns o ir. snfcct^atn m&m i \z m 

[B3R4H9] SittAtT* {1-10 0} ifii&iliflni;: 
J»^G a NifrMiAtt* {1-10 0} ifn£j#MFfiJ<t IT 
ttltG aN*»AA>6*<OfiE«*|nJi:¥fftt 1 1 - 
.1 0 0} ET-W0Ul*nfc^t*»«i:-r*l«*3H7fc 
Gft«>l|ittAG a Na6«(DBifi*-fls. 

[B*flSl0j 111-2 0} BSSICfifOGaN 40 
fliJn A € SMS A tLT, £ SIC {1 1-20) Di&j£ft 
BBiLTfifcftU ^niCWft (0 0 0 1) IT^7^f 

x;jnxr^c<hizct o. (oooi) lffi£2tffii<i:T<5i!i 
£AG a NaS««r»4d tft#a<k"rs»ISAG a-N-2£ 

[isjrjh i i ] «mA&T« 1 1 1-20} seam 

iCf*bG a NiPttAtt. (0 0 0 1) jffi&liJc-SiSjchLT 
**LfcC aNBAa*S*©ia**ffl£¥frtt [11- 

2 0} HTrwow*ftfc;ifc*»«£**B#JMi o»r 

GKOJftttAG a NS«<DBii#8s. 5» 
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mtsat-r* {11-20} s^aae 

ICflr^GaNHUSAtt. {11-2 0} ffiftfi£«Bi<tL 
TfiJcftLfcG aNSl/j^ (11-201 jB"C«0U13 

nfcc<t*»«<t-r-&»*Ji i o ^ett<DWMAG a n 

im>Rmi 3] GaN*ISA<0/iE*«c*5^T. BAA 
SWtf {0 0 0 1 } iffi-e&D, *«>ttA*«#fii£¥fr 
& {i-ioo} iTX7^fxjjnitsc:ti:<i: 0, 

(1-100) 8B€:ailHt#-rSClt«:»«t'r**«l 
AGaNffi«<DB»#&. 

[§i^R*Hl 4] {0 0 0 1} M^-XifulC^OG aN* 
ttA£ailiA&LT£&£ (0 0 0 1} M^liJcSM<hL 
TflciU {1-10 0} MTJ*^< ;UJHXT 3 C.<blC 

cfcO, (i-ioo) H.*«fflic*T* 

1 5] aeatts ioood m*&m\z 

a N*«Att. (1 1-20} ( I - 

10 0} iSe«E«iiB<kLTfiE*LfcGaNttA^6 {0 

ooi} ST-woia*nfc^<k€:»«<t-r-&»*ja 1 4 

ICB£<Z>4U8AG a N3Mi<Z)BiB£i£. 
tll55jc^ 1 6] fflBAtT* (0 0 0 1 } ffiF**fflilc 
»OGaN»8fttt, {0 0 0 1 } iilftjSlcAiiii LTlS 
•ILfcG a NISA^6 {0 0 0 1} flBTWO lUSnfcC 
t*#«fr*»#3l 1 4 lCGB0>l|lfj|AG a NffiffiCD 

[B#flS 17] G a NfllttAco>3Eft(r*5t^T, $n AfiE 
ABiftt (0 0 0 1 } fflT*0, *a)«Aia**Wt¥fT 

ii 1-20} rffi-ex ^< xjnxLfcc tick 

(11-20} M^^®icWT^C<h^^a<hTSi&*S 
AG aNSIROBifiAK. 

im&m is) {oooi} v®&mmizw~z>G a n# 

JSA&flWSAtUT, 2 SIC {0 0 0 1} ffi«rj£AjS& 
LTifift L, {l i-20) iHT*7<xJDi-r*z:i 
ICJ;0, {11-20} iB««iB£: < r«i)i|»AG aNl 

[tt^iR l 9 ] ffi«gA£T3 {0 0 0 1} 
PfOG a NJMSAB. (11-20) jH*S^tt { 1 - 
10 0} iffi«:fi!E«iSitLTfi!i*LfcGaNISA*6 (0 
0 0 1} BifT«0Hian&Ci:*W»4:-r*B*J!Bl 8 
^ffiillEW^AG a NSIfiOBiB^J^. * 

[ffiM**B2 0] ffitSAi-T-5 {0 0 0 1} iffi^^Sitr 
aNmil 10 0 0 1 ) MftfiEAHtLTlfi 
ftLfcGaNI6fl*»6 {0 0 0 1} BBTW 0 U:i^tlfc^ 
€r1fa<t*r-50«5RiHl 8«Cg2iffi60iJi*gAG aN»)S 

[I8*JH 2 1] G a NWttAa>MKftlc«s(tdfSA^lKl 
<b¥fTftffiTX^^xanxL,fcc<h*»a<hT-5-*3eA 

GaNifc 

[g^«r^ 2 2] G a N#BA<OlSfi 



3 

t ¥fr MItX7^7 ttlXi" £ c <h ic J: 0 , S&tiiiffi & 
Wii "T £ II Kffi * KM L it d t Sr»« £ -T £ #-3$ A G 

w n izfc^TfttETzzt&kmtrz mss a g a n a- 

¥f=r tc^ T#fE7T £ d £ tc J: 0 . ffiKfflTOlIg 
ft: ^riSML/^cC <h firfta t^Z> A GaNSS. 

*JtifirAGaNS«. 
GaN^ISo 

2 7 ] ffij£g*|fn^ 10 0 0 1} ffifT* 0 , 2£ 
fafo\Z3i\Z<l - 1 0 
CtWUtT* WM f A GaNS-R. 

[is*^ 2 8 ] mt&mmtf tooon mx$> v , s 

8tt«*«iG a NStE. 

[tt$9i 2 9 ] atK«BB«t {0 0 0 1} It^ 0 , £ 
«rt«c3Efc:< 11-2 o>»[aiKftffi^*t>Tffffi-r-& 

Umm 3 0 ] S4££i!fi#< {0 0 0 1} IT* 0 , ffl 
1SWC3£IC< 1 1-2 0>^r|fi»Ctett^3£oT»ff:"r* 
£ £ (CJ: 0 , SK«HTOia(EfiS»'>Lfc C £. 
a AG a NHo 

[M*JR 3 1 ] g«Xffi*< {1-10 0} jffiT* 0 , 

r ch s»atra#*SAG a nshs. 

[HfcRJR 3 2 ] {1-10 0} HiT* 0 , 

»«rtt:a-(c<o o o i >-A^(:gfi^oTSftt^ 

d <t «fc o . s«c«m^>9tiiiEffi«M2i> l it z. £ «*hr 

£-r*4MKAG aN||, 

[g^jR^ 3 3 ] £JS5lBi*f (11-20) jfuT& 0 , 
ffiirtC:)Al:<0 0 0 l>*|flJlC(Effi*«*oT#ffi"r-B 
d 4: *»• t -T « 4U* A GaN-SS. 

[tt#JR3 4] ifitf(«10«f (11-20) i?nT*D, 
BtRrttl3£«C<0 0 0 l>*|S[|k:(Effi3ft«*oT«FtE"r* 
d <h lc «t 0 , StEJSiR-rOfljIIEffi &M'>Lfc d £ £4$ 
«trafli|»AG a Nffi-Mo 

0* cm- 2 HTT»S C i <t t i»*JB 2 2\Z 

Ei^VMAGaNJW. 
[IS3RJH3 6] AtBttDfToniKEtttttt^ lxi 
0° cm- 2 «TT*SCi:$»a<i:-rS8tl5R3Ji2 4 lc 
Eft0>lHMftGaNgtE. 
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[ift*JH3 7] »A*«*|ft|t¥fTaffl'CX7-f XJJd 

x-r a t icj: o , x ^ xttxffi-cs«*BB*Rirr 

*Wffl<effi*fc«LfcG a NVMAeaMrA&LTffl 
^<aflffiA±<Dfi&ftK:&t)T. l£*;£|fi]£Ssi«&ifS 
7 *f X ftlX-T * d t &&a £ "T -5 IMS A G a N £«E 

[M2RJH3 8] aS«rt«B^43^T, aS«»BBK¥ff 

SIMS AG a N»«*«|SA£LTJ1H>, A± 

«Ctt»atT**«AGaNlSIB©iliB*». 

[■#JH 3 9 ] MrAAAiiii3»« {1-10 0} T*> 0, 
*0)«Afa**|ftl< 1 - 1 0 0 > fc¥tTft (0 0 0 1 ) 
BfT^9-f XttlILfc*«lrAt«tSA&LT, 
A±©««tt, {0 0 0 1} fflt*ftffi£LT««U 
*©fiEft*|6|t3lHa {0 0 0 1} It?77^^»IIIt 
^Ctt^tnJMMlG aNStE0>H]B««E. 

[«|*>B4 0] KrAlSAlO^ (11-20) B5T» 
0. -t<0«Al««^F|fiI<l 1 -2 0 >£¥?-?& (0 0 0 
ift 1) jffiTX^>f XlflXLfc#ttA*fflttAt LT, ^CO 
. SISAJb(Oi£Att. {0 0 0 1} HSf*liS;«flStUTl3S« 
"-tiOfiEi^ffltSiaft {oooi} (fn*rx^-i*^jjn 
IT4Ctt»«iT**»*G a NXtROHifi^j£. 

[»*JH'4 l] MAAEftM^ (0 0 0 l) ffnTfeO, 
*<D«AiS*#lfil<0 0 0 l ><h¥fr^ {1-10 0} 
BT^7< X)J0I LfcflittA*a»A<!: LT, -e^fflSS 
AJ-0)««tt, {1-10 0} BHSfltftilSitUTJBKft 

tcDr^-jj^tmmi^ (i-ioo) i?ii-cx^-rx 

111 It5 ZL £& # a <h -T £ fli IS A G a N S S <0 JR ig ^ 

^ a-. 

[0 0 0 1 ] 

[«w©K-r 3 - smmikm&ik&to^m 

»*6&4583tt^ K (LED) ^^W^U-U 8 
(LD) ac^OHitx/t-f ^ft£*c/H^6n<5*»AG 

aNA«0)ltjfi^^ RV*tlicJ:0#6n**tSAG 

aNSffiiCl^T^o 
[0 0 0 2] 

<h^^^ffi1s<hLT•t^^T'r^ (a i ? o 3 ) ^jti^t 

V^fco It 7 r -Y-VStSW-LICG a N, Ga I nNcDfMR 
^xMfi$1iT^/:o it^r-f-Y'HG a NcOriMKiB 

[ 0 0 0 3] L^Lit7 7-f ira#ffi(CH^tt14T« 

5^ :/lc»HLttttttl£tt5&(rt. WJtt^-f 3j— HUiSia 
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[0 0 0 4] ifcit7 7^ftH »atta>StET»-5. 
^T^L $ e ICR! — ButcSfiB^r 2gfMTS^gtt 

tfitb o ± # v -Jmm&'&m £-r z>* c *> t> n 

[0 0 0 5] r-f ■VatE«c:ttc-<o<t'5)a:«|j«3»«»* 
<&T, G aN*f27fc*^G>atR<2:UT, S i CSfil«lffl 

^6yPt^fil:J:t)«|i|T*S. L^U^bS i C 

T. G a N**«*©S«t Ltiaitft^. 
[0 0 0 6] U-77^tW5ttOT»5^ S i C<E> 

a Nxfcf^ + v'-WUJB + lCte 1 x 1 0 n cm" 2 @S« 

[0 0 0 7] try 7^^CJt^**MEffi«flE#/hS^tt 
S i CIKMl^S^H ixi0 8 cm 

^\ ««*«3&«*afc**^4 & »i*ix-if (l 
d) <Dm&\*. z.n%<D!Km&¥mwis- j #<D&m$iik 

^T- (LED, LD) ODfiffi£LTfc:fci§jgT^;i<h 

[0 0 0 8] *fcJI««fc£«ttGaNJMSftT!»a. 
<0fSllBtt£<&<&5. L^t)G aNte§S0Btt£:WU 

[0 0 0 9] ¥ffitt»*«%^jH*EET-CG aNfS^ 
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<DG aN3IR£f£ £C<h#T#&^« i$gg^-XT4>G 
[0 0 10] ±jfi©tt*W&W«jft«r«WLfcttjR, It 

^, 

(D«i#& r/W K^>f KVPEK<fc*«RG aN*8ila> 
i0 jftftj IfMllfftlXttvol. J8 1-C-I 
I, No. 1, p58-64 (1 9 9 8^1fl) 

fg^iSMj l£fflW6 8Sl7f, P774-779 
(1 9 9 9) 

[0011] 3 *5B^#ttKJcG a A s Sffi±T 

G a N£fc&m%Jjm$:5£BAl>tCo 
®1*W9 -2 9 8 3 0 0^ 
^ 0-9 0 0 8# 

[0012] cnicj:ntfjt«wis^isa^«««o!)i£ 

^ffiWOG aNttSSrac-fi^-er-SCt^-e*^, if 
(Epitaxial Lateral Overgrowth : ELO) (hf^, 

[0 0 13] affcWKtt, HVPEiS:£©»ffi^ffil: 
cfc D G a A s S^±(CX h y-i y^R^^^Mtt 

G a A s ifiS:»*T4 C ^TG a NIK 

[0 0 14] Hi tCctoTH VPES^Mt§o MM 

<D& i cortfflJ±^(cG a#- h 2#is:^e>n£. cnic 

«Gamia3^JR*3ns 0 Jpl <7)T*Hliit-b^4 
*<#»0<Eeftfci«*&ftS. 1t-fe:/^4<Z)±lCGaA 

7Kf^XchHC 1 JJ7s<Dm&JJ7>&mA2n2> 9 HC 1 
^G a chSJSBLTGa C 1 SdfiJlGaC 1 
^oTT^^Sitn^o #X^AP 8^e>*^#X£NH 
40 3 yiXCQ^^^A^A^n^o CftUGaC 1 <hKJfc 
LTG a N SSffiLG a A s Sfi 5 ©±C««ITS. » 

[0 0 15] ^7 : -^;^jcSaiCO^Tig2-|g4{Cj:o 

So G a A s (1 1 1) S«<D±KlStt*^***»j£ 
L&£iILTG a N£xe/£fi£-tf£ 0 H 2 ttlSftStt 
^oOTX^SrG a AsSK±lC^^LAct><Dc^)¥®®T 
GaAs^x/N (=gj£) 10W»4^^»^ 
1 1 IlioTRSt^ 1 1 (DtiftlZG a 

50 N^^coi^it^^^U^l^^^ttM^^^^O^ 
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{&mTz> 0 i nc«siijiEL<® i 2&m^T^ 

So KliBffit S 3 ^©B^IHft^SMt&ci; 5 S 
So «»rSMt<DWI«tt3 1 /2 L/2T^0, Wtt 

[0 0 16] B3 ttT^^fc^ h9-f y«««rBB»fct) 
(BSttf"*-. Cft t R UTG a A s 14E 1 0 ©±l: 
G a N«fiL/j:^^^ 1 1 £MU St 1 2 £IEH 

l^So Xh7^^^WS 8 

P E fCcfcoTG a A s ^XA 1 0 C0±(CG a N £ 

/SS$-t*S 0 H 4 IJG a A s iK±©G a N©«»©« 
f^^to 0 4 (1) Itf?*? 1 URIt&GaAsi 
« 1 0 CO^iS^tkTo ^SflfJO^SlTfe^o GaN^ 
jST^<l:Ga A s rttBM LT^S®(&ffi$H::<0*S*RW 
CGaNi«t^ -7X^liG a NOJjfcRSrlfitHf 
ffl^*0-€-O±trj5i!cfiT^ftl^ 0 4. (2) (Dcfc^tC"? ^ 
X£ i i<Z)H2cfc9 fcSK^ftTS<h««ttK<BGaNH& 
jggfl 1 3K:&:oT«><. Cftte {1 1-22} Bf&^O 
flfttT&So 

[0 0 18] IHfl»««iiefi 1 4Sr^-T. S^tfc^ 

<kt> Steffi i 4ttfi6fi^rrfi]ie5itfx(r<o m& 

SIfefil4tt±(6]tl:lt;5o Isao^ffittT* 
<7)G a A s (3«toTR*S*^^^5l|*l6l^ [10-1 
0] \Z. VX^J<hH£TS3ffa^ [1-210] Jfli] 
T&So fiEfiO^lpJtt [0 0 0 1 ] T&D ^fttec Uric 50 
:gT&So 

[0 0 19] ^ftJ^±H@^W<^^)ch-7X^(D±iC^ 
*HJTI«><. «JfeWfc3Rft-&««Btt {11-22}® 

$>&friby T^lv hmtnoo H4 (3) ^TiSOT 
&So Cfttevx^CD±tc/^LT^SCDT&< G a N 
RSIS1 3 ©fito^Tk^KG aN^jjtftH^SOT* 
So CcorHl-C«7K 5 F5ff-g^ 1 5(OSi$ttUtf6<— 3£T 
£>S 0 1 1 &^T/&S£i±&<AT?:* — A*— 

So 

[0 0 2 0] S^t>1g^fSl'\^tULT^^^±^^S 

ffnM£&£ft, »*c«i^ifii^aEfiL/tS«-rcffi (oo 

0 1) lC^fi3ft^|^<^Rilteft^«a>TSei:S:®. © 
UKilTt^c 50 
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[0 0 2 1 ] ^rt^r&^RteSB^jSTG a NtK¥3£-J^ 
11 5077t«vhiil 6 { 1 1 - 2 2 } HftfflfiB-r 

So $bi;i^«St Sd<htCctoTie«^^?>^^ 
i/ftWMl^ta. ^fttscticiot (i 
1-22} 7r-kyhBl 6^*tSo ft#Ufc«B» 

ffl 1 6#tH*_fcfg. CIS (0 0 0 1 ) ffiK::fel*T, — * 
■5c»tt*«3WtftoftlliB*flDj«*3&»JifT"rft. Gift. G 
aNB18li±|pi*l:iJftn. i^Rlfittlffitfi 

ira-rso 

[0 0 2 2] ±|fi]* (cM#A) MK**'>tM« 
1 6*«iB«T«<k^5 etfeHtSftTl^ («£*<*] 

OX ©) o 

[ 0 0 2 3] H5tt|SIi;GaNJB**SrH«LT^S. 
0 5 (1) ttS8f**VX^ 1 1 £G a A sffilS (1 1 
1) 1 0fc»j£Lfc«HBT»*. GaN(7)iW + yt 
;PjBS***WrlBH»«T*tv^^ 1 l £)i^££;*;^<a£ 
*.TGaNO^M8*«aftLTiJ)<. eft*B5 

(2) T«L&tt«T»*. ^fi^lftltt [0 0 0 1] J 
ftnX^0±(SH (0 0 0 1) tfii^^DCiSiTfeSo ±BB 
tt 5 PSO)SB»t>»S^*^<7)IHiat)»oT«tV^ fW^G 
aN0^7 I- 1 S^^T^S^Jp^eiiO^UT, 
GaAslftlO, VXi/ 1 l^KSSTS. -f >zfy b 
18$CI OS-SB) C-TO^X^l'XLTCI^gffi 
£TSS£#< <7)G aN^iA ^#5. ^eiC? 

XASWB'lttJX, liD0ILT$7-')iA19tT 

So efts^'jxAttcis^o^xAtss, ^mw\ 

*"lT$>So 

[0 0 2 4] i 5 (Df^fiG a A s HS^ bB^l:G a 
N O X A £ f£ S *> CO S #S 1 1 <D t> * S . 

[0 0 2 5] 1 0- 1 0 2 5 4 6^ 

CftttH 5 ©IgTJiaLfcG a NSffi i 9&mm&t 
LTHV P E&fcZ-VZ $\ZG a NlSft*«fiStTG 

(^xa) £g^-rs;^r£-e&So ufttcw 

ffl»ffllCc«l*ffi) [0 0 0 1] CGaN^MS^t 
T, -f >rf-/ hSrtiT, (0 0 0 1) iSlC^f? CWf L 
T C W<D 0 XA ^tr F S t> <D*V £> S o 

[0 0 2 6] *ftW^<OCn*><Dlgil,\,*?J&\Z&^T. 
GaNMMffi^^-XtiM^^imt 

[ 0 0 2 7] -tO<t-5^UTfPHUfcGaN3StE^tttt 

d^T&ofCo j«ft»Bf^, ¥BS«T«ft-r 

zstwXo &ghm<Dtiz&titi*>\z. wmm&^^^mm. 
^rfi]icfigg*rs(OT$»So ^co^^, Btfi*ani3tt«jc 
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[0 0 2 8] iiSc^^^^JU^-A'-^D-XT^, J>£ 
* . h CO jj £ -fi 35 # I C ; iffi C ffi cO '> ft ^ ® « ffl T # <5 ( El 4 

(4) ) . ^n^ffiftco-c&s/A ^-co^^ike^T 5 
Mmmzit$±fa${zM'&-jffa&fc-rz><> i 4 o am 
Kfi fa l ft & m-p -r «t ^ ic fa < 0 ^ e x \zm <o m 

[0029] mmuvmzhtimcmizte&t, ii«ix 

1 0 7 cm- 2 «/£<£*^VH^ 

» a* » as ± ( r # a t* ^ j; e> * c ft * . ie tt <o fa i* w m $\ & 
izte-oT-awp Ltz^jm^m^^fj&^zuomm 

&m 7L&£ 1E{4 XSm 7L T <0> < o eo J; -5 & t Steffi 

[0 0 3 0] ^CT^^#ti^<Dct^^^fi^!S^i¥ 

tfli£ST35tn^-¥i&^ (0 0 0 1) [gj\ TUio^cmx- 
co ~ ^tc W j£ £ £ . ifif £ f* £E#iJT£>£:a6, 
Ci&lJ^^coy yir H&i 7 7 -fey hBBifftfCffii 
tetftfi i'ffi <h IT -5 o El 4 ( 4 ) c0£ 5 6 il mfiffi 

T i7 JtT 7 7 ir y h Tffi ( 1 1-22} ffl rt^^T 

0. 2mm-0. 6 mrncO*>co£:tfH$i U -t-fl-PtlcDK 
ft tC ^ I >TlEffi £ L tz o 

[0 0 3 1] ^ -T- ^ )l^-J^-f □ - X ct o T*E&^ 
IfiCUtt^Lfe^ WT'felxlO 7 cm" 2 &@;L£> 

(4) ) T~-.am^LT4E{iiSe^^M-6^\ JfiMPaUffl* 
£ h tc, JEte 3fc a« £ (i «E> ft T W tfHEM 

[0 0 3 2] -#7crt*Jft -(|ftBn€ttftLfc) dcftST* 

tt ffi iSL/ct^c zi^tc^ ttfltft lc lilE 14 m iffifiR W teft ^ 
cOT&£ e ^ClTfflW^JCteffi^mzffi^i±^^ffi$^52 

tyizmitc&&f&$hi&Ei2i£&ijm&^ 

[0 0 3 3] ©t^gS-^ 11- 2 7 3 8 8 2 
znte % CaNSII^^T, tetettfbStt^Sit* 



(6) ftffl2 002-29897 

[0 0 3 4] COJISiH 77t7 h«S)S^G aN^ffij 

i(? [0 0 3 5] L«e<«E*atB©KW3&^Hin*. 

2 0/^$:^:T3o<OWic0^^z: ^^aiWi, bWliP-T^, 

zn$<Dm£m&'Tz>%i\& c iftiits^o 3 -ovmtaHB 

ft Mi T & ^> 6 £fi 0 CO ^ d c T I a ffl A tf d a 1 <h « ^ c 
<!:i:tS. 3O(0MJtft^^l^^S<h, 4-3C0ifij^ 

ft * A! t ^« ::t(J4 bj jgft \z£.z> mm 

a / c co it it i A * A * T « IZ J: o T ?4 S . 

[0036] mm&oifem&i&^&o m&\zm t b$i^ i 

ttS(0«jSAi9^3 ^co^illi^tta, b, cl^a/h, b 

* (hk m n ) \Z cfc o T^^iT^o h , k , m, n 
HtST*S. iflT^ft <^ ^SIT 3 »fifi«<B * tc * > -7 
StlfcAlr^. H61ia b d -¥ffilTCOffi»ftc7)5£g^7F 
To dCT«M«att, bm&TE<D¥mm±T-y)Q. d 
WSft<0^i£«l±T-Wr)Tl^. dcOHlT^/j^i:^ 

[0037] iimm (•••) \zmm<Dm<D&m-e&2>. & 

»^-2l«c0iffi^ftT&-rci:^T#^ o Affi« [-] 

kmn) <t«^fc«-&, ntt»»©*fi (c«i*(4) T 
M©3^h knittXttHlStTftS. ttA^6EI 

40 ^>^cot)S>^o h, k, mtffiaWK&SkUfc (hkm 
n } , (k in hnl, (mhkn) —ft if «|hJ L;ifficO^ 

<ht>tt^>»J<Z)iiaj*fiT&S. h, k, mchntWIII^A 

[0 0 3 8] &tc3ri<Dm—¥m\H<Dffim%Lh* k, m 

iiTftt^o '«'^ifefP^0T*'&<ht^tt^^^^o 
[0 0 3 9] h 4- k +m=0 (1) 
[0 0 4 0] M7 \Z£-DTMm-?%* 0\*m&* OB, 
50 ODttbM. cliCHXo^tOB = OD(!:t^, OH 



(7) 
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tt - a m ti B D (D 5? j£ T & Z> o ZOBH=ZODH = 3 
0° T£#o HSrilSiSStOB* ODOX^E, F 
<hT3« EHF^i^aLTl^o OE = Y, OF = 
Z, OH = -Xtn (-X>0) o ZDHF = 0<!:t 

ZOFH=30' -0, ZOEH=3 0* + 0 , 
OH F= 90° + 0 , ZOHE = 9 0' - 0 O lEK^U 
£0 



* [0 0 4 1 ] 

-X = Ys i nZOEH/s i nZOHE 

= Ysin (30° + 0) /s i n (9 0° - 0) 

-X=Zs i nZOFH/s i nZOHF 

= Zsin (30° - 0 ) / s i n (90° +6) 

[0 0 4 2] *V$>2>frt>* 

[ 0 .0 4 3 ] 



-X/Y-X/Z = s i n (30° + 0) /s i n (90° -0) 
+ s i n (30° -0)/sin (90° +0) 
= {s in (30° + 0 ) + s in (30° - 0 ) } / c o s 0 



= 2s i n 3 0 4 =1 

[0 0 4 4] tUO, 
1/X+ 1/Y+ 1/Z=0 

X=a/h, Y=b/k, Z = d/mT$i§^ 

[0 0 4 5] h + k +m= 0 

[0 0 4 6] T'£>3o fiWCDfc&c HlfcspfrttflS (n = 

o) ^%k.^>o f?n (hkmoi commmcut, 

[0 0 4 7] 
[» 1 ] 



20 



^ [0 0 4 8] C«J:.oT4A6n5. h, k, mHi:^ 
0) it » T » s fc tz rt* coitSfr <D J: o & id tz 

Z>* ELtSSt (3/2) 1 / 2 ^M<^^H^5cCO^l^ 

ch+ais-r^o c m\ztyntsL-n<»w\ (hkmo) , (s 

Scos 0« 

[0 0 4 9] 
[&2] 



d = 



if 



a 



2 + k 2 + m 2 



(2) 



cos© = 



hs + kt -t- mu 



k 2 +m 2 



V^-t 2 ■ » 2 



(3) 



^GOiM (hkmO) , (s t u 0) ^ot^nbM 
[0 0 5 0] 

hs + k t + mu = 0 (4) 
[0 0 5 1] /filO:^^ 

[0 0 5 2] Ktttf c«Mz¥fTttiffi (0 0 On) ttCiii 

tmm-t&o ^T(Dm$k-cmm2ft& (hkmo) m 

to, CffiiiiL^-r^o Clchixt^Iff (hkmO) 
<7)1iTFAWcE^-r^>IFn^iC (4) SfflHft 

[0053] H8<Dcfc-5lc (1-100) W\£, ( 1 1 

-2 0) m\zm5£-?z>o ^(Dzi-D(Dm^^m\z^^x 
mmw&w\&&-Do (l-ioo) w\izttk&tt)izMW\<t 
H^o {i i-20} mzm&mzAW\£msnz>o m 

En <h T fclBffllctt 6 o<£>i5I^&3o (1-10 
0), (10-10), (01-10), (-110 

o). (-loio), (o-iio) cne. 



30 



40 



50 



tl^Tfe^FfT (18 0^) &fc<Dt)»0, 12 0)J(?) 
ffiflg, 6OK0M*&T*)a)^$5. Mjffi/fttTIEA 

[00 54] if'S.t'SKAflfi {11-20} t^oTt) 
6O0)fflgi|jBf^*0ffiSJC^FfT (1 8 0(£) , 12 0 

[ 0 0 5 5] Mffi£Affl<D&T&m$:TZ><DT?\Zf3i< 
T, (1-100) Id: (1 1-20) Jfi<D£oUftW\ 

-Tftgm3 0r£, 9 0]£, 15 0l£, 2 1 OK. 2 70 
& 3 3 0J£T&£* 
[0 0 5 6] ^£0 6-D0)A\(i\£ 6 OOMffijKcfc o TIE 

«l+fclifi (1 l-2n} <0|R*teIEA#«ff:£flsS£<ha« 
T^^o Mjffi£cttl;i;WLT«ttfciBf {1-1 On) (7) 
»£ttIEA««»I»-C**. AffiiMiffiSrattfc {1 
l-2n), {1-1 On) C0«^«jE 1 2ft»«:^S 

[0 0 5 7] 



(8) 
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'1 1 - 2 7 3 8 8 2«CctoT7r-tl^ h oB*£j)£LfiM$ 

"So 

[0 0 5 9] flMfcBW, ¥Bi4*T&<, 7y1r^ 

tt^sars. 20 
[0 0 6 0] ^<Di$&mm&&<Dft : &Tz>m%iiz{z. m 

- if G a NS|(Oll:ffSlM 

-rx^fflii^nTL*^ ti^ -set left -6. 

[0 0 6 1] fc-S-o^a^ftP-IHtt rfSRicaanj <b 

ins, mmmrf$m^\ z m\zur)\z<\,K mfowizmm so 
temffi<DAz>rz&mffiizt£2> 9 mm&te<Dt£frp>9SKW 

[0062] »BBH©antt, &Mmm\z&-DT±crz 
7>y&tej&t)ftft\zj:^T%\zmz.2nz£%x$n 

mmm&fo£v\z%LtL-T€T^z>m&\z\t, z<b\zwm 
[0063] cine^ppiffiSr-r^Tfttt-r^fc*^, ffi 

Tt), &{£<o t:i«fT^^. Kit 

[0 0 6 4] Wii«fiffiffi^/h$<, fr^mm&MlZte 
G a NSfi<0fi!j§;#f£;fe«fctfG a NM^it§C<!: 



&ffl2 002-29897 

[0 0 6 5] 

aNMIOJy h&tea*fiA-|RlgiE^ttjiefi:<05g 

£><> Rffltett^ffitTff^-Scfcia^lHllzSKSrW 
[0 0 6 6] #^^£0, Siieffi^rjfili^lJ^- 

[0 0 6 7] BWtt«ffi«ffl(Effl©fli«T*0, 
g tft ^ q K¥fr CGaN JMSS-f >3y h&VDV&iLX 
mtR£-?Z>Z. Tg^fTSj rqipfl 

^Tffi^ Ml j lz£^TmttZ>*><D£mM?Z>o 
W\Z 
[0 0 6 8] 
ci II S (5) 
g II S ( 6 ) 

[0 0 6 9] l:<fcoTiSt§Ci^f§. q^gte 
sPfx&S <h^oTt>Stetg^£nft^<> qGD^DOl 8 

[0070] isftiKft^ifijgtdcfcoTjiaeffioii** 

ra- 5 PHrt-ctf&^<«^tt, ceo 
-titB— TSirtTa**tf6tp<»-&tt, q II S£tzz> 

Slit. W&?Z>Z.£\zteZ> 0 J:^T, ZL<D£oUm&te 

i^wic, ***ffi*ifii^Tiintf, z.n<bjjmzmm& 

Tf^^>o ^ffHCteq || S£&*SfcL 

[0 0 7 1 ] gsfc, JCa<Ett0Ktf«#Matf~IRK:tfe 
*ntfKa<6tt3aS*»filQ*«*T*-5. (5) 

fi6fi*lPllc:ffiie»-r, fq II S] ^9I»IK^|4S««M 

-e^£ 0 Ratefa^ffift^ifiiq^tt^w^^ift-rs^? 
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-t W I: R i 5 ^ t © ttiSSSc-S^ifii g irft^f 

«*%B^^3IfflUq II S\Zj:-DTWmm$:iktbZ>Z.£tf 
T££o 

[0 0 7 2] 0 9««e*ffiC7)GaN'<>=f^ h^JK^tft 
WTZo M9 (1) (0,J;^{:GaN^K>^7 h£ 

(cfeti^^i) izmztz* &mzm9 m ^ctoK/sg 

(3) (Ocfc^ft-StS (^x/\) Wien^^, SffipfHi 10 

cffiT*&Dmmm£<Dm&^faQ\zmizmmT*$>z>o tz 

&\zm9 (4) <D£o\zG aNSKMI:|j:||L^M 

[0 0 7 3] S10 ti*5g0^(OWrr^IftBJ-r^)t)<7)T^ 
So 110 (1) ^ctotr^^fi^^tcSilKfe^JS 

JittjrrlfS^Sii^i^^Tiit-^o q II STr&So "f 
§i:01O (2) <D£v\zG aNXtfc <^XA) 
tz^fT^HilKte^^^cfc^^^^o 1310 (3) OJ: 

&z> 0 mmz&&mmm^tz<DT*tj:\,^mffiizmn& 

^M^'>TScqt&So -^A-rx^Sil^ mW]<D 

izmz^rz. &rzmmiz&rt%mmm<DftMt^om 
m$>m&2tiz>o m9 u) <hi3io (3) tmMmt 
^m<Dm^^mmiZ7jkLx^^o 
[0074] zzizm^xffi&fim^fagtwmmi&m 
■&-jifaQtf& : $k?ft\£ (g = q) . Btwwm 
s zw-frizT s t^o &o \z*¥tm<Dmm*mm-? s c 30 

(6) jtT&So 

[0 0 7 5] -^(Dcfc^^il^, 13 1 0 (1) fcL 

#^BJJte-<D4I^*>^tf<7)T$>So /:>^q = g^* 

M= {1-10 0} t A = {1 1-2 
[0 0 8 1 ] T&So WfoTZ>Jj&)tem = < 1-100 
>, a=<ll-20>, c=<0 0 0 1>"C^6, d 

&s^e, ttariEft*rfiigtcTfftwwffis*efc»-6c ^ 

[0082] ssK#«ftfce:£ic. s«a&ft*^to* 
3o<Z)iSkJ:iE3rt£. :ni^:tl: 
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6>tf, q II STfcg II STfeFiraSo 

[0076] mcfo$~^<D&mxmtextete^fr? t 
M«^r&]q &v^<Da«Aic«?^ea:^. mmzwvm 

[0 0 7 7] L^U^fgWttfe-fe^/LrgqfcqTfeigfflT 
*T. *-<D«£fcL (5) 5£<Dq || S^figftlTS, 

[0078] z\zLT&M&m<n mm t^onmiz-D 
\zmitiLtz&it&m*m<}>?%£n^T^%<DT&&o 

tt*H«tWoT«fc^. SfcHlO (2) <Dct5t 

nsti^cife&K JIiiefi:iefi<7)iai)attlH¥T* 

So £A*&1EffiffiKttE c o s Kilfcfe5i.fi 
^f^^^pfT^^Scht^O^:^^ 0 = 9 OffiTfeSo c 
os 9 0° =0t*l)o oS0#31W<&fflWffifc*^T 

tf^fcOiWTr&So 
[ 0 0 7 9] £ e>fc:#^ GaN©gH0o 

[0 0 8 0] 

} , C= (0 0 0 1} (7) 

[0 0 8 3] dn63*rfil£iiniCfcg = Qt3a:-5««* 

L^L, Cltl^ 3 HfiTg = qT&oT> U^feSlMlifi 

[0 0 8 4] Slt^oTfe^MCTfegglCGa 
N^It^^itT^t^ ±tSO<£ffitg^0 3M«, 

^JOMIi:feAIl:feCil:t>GaN^MS$ 
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OTjjfazmW T£Z>„ L t AdtA^Jft g £ 

IT 

[0 0 8 5] g=m, a, c (8) 

[0 0 8 6] ttSIt^T'^SOTftS. j£ft0>«A 

[0087] s»«cwasn*at«©3Srtt*»6WKiB* 
Afflas«*«ai«c»3jtati*. 

[0 0 8 8] G aNCOSUWfflttCjffl., Mffii"?**. 

a f t a \m « t c -7 s / w * * z> £ *r fa t s 2 jzj * * £S m mz 

[ 0 0 8 9] MffijteS^T* CBF^WHiffit?**. £ 
fc, XiffittfBttJ:0Ja#£*><z>#^ 

[0 0 9 0] S=M, A, C (9) 

[0091] ii2n f&m-jj^Q^wnizmmLxm 
m£?&£^o*Rwo)™m&mw\z7K*? 9 nm^s 

^m, a, c (Di,*-fnfr\ZLT* WWtWS te^tllzUlZ 

[0 0 9 2] &>±fr*5&W<Dm*M°V&2>. L/j>U ft 
A/<h"Bfo T &4^910)X'Pl']fit£« ^ gk fit S t - J: § & t£ <S 

mjc*^o iaio (2) .(D&oizm&mmiWniztfL-i 

*> £ i £0fc*<4>&: < . fiJc^^^co^ji^jr^^cDjlSfji 

yc/j^*^0i|(O^f£lCcl:^T. Q = S£itlig = S 
T^J 0 <h o fcfitK «a«f A iZ L T ~ jg El <Z> G a N/& A & 

ATJ#i*C0^|*]$:9 0 9 &A&Z£\Z&^T&M&nm 
T#^)o £©tEffiM*Hi, JFi/^tCD^TMa&^o HPS 
Id ^ ±f £ lEffi ^«'>t £ <7> T * £ . i£fr*>*§£W<D* 

m\t 2 0 @ jsa » coftjc-s id 43 1 > Tiats^ < 52® $ n s £ m 

nchKScT^wA^lc 2 RS®1BAJ&ft£fT'3 C <btcd: 
ot, ai<OllM6ffi<z>li5A*»«W3^Te*. 

[0 0 9 3] £fttt2 3ftj£A. 4|& 

lift A *> » J fig tf £> * *ci0ffl«c|SAl«fta7l«li:¥fT(c-Wirr 

fli k mm 0 m u \zte z> tfi. 3-D (Dm&m&ffi £ l t# 
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[0094] &T\z*ftBM&tfzoyftw&te?izm^tz 
mm&m^&o g a N(o«Ai«*^i3^T, &&y>m-jf 
m\z. &Mbmz*T$><m&&^o hah mled 

€ T £ 66ifi'«ffT^ nt 1 ^ it 7 7 -f ^^>IS co± co 

\Z c «r/ffa\Z&< <D&MfimzfTfttELT^Z> 0 
[0 0 9 5] :nb(0^«h/j^#AT, *IRS9J*tt, H 

if? *t s S ^7 f^C¥ fr & ItWRLt -» ffi ^ fH SS! T -5 C 
cb ^* W S!l fc* 5 -9 <h t ^ Z <h ( c M t ^ o fc o 
[ 0 0 9 6] &&4^0ffirtTK& 

[0 097] zn\t^z£\zmmumm-v&z>* m%m 
o z t « c n s v m ifi m m l ^ ^ 55^?ss«a)tt^ » 

20 [0 0 9 8] 

Tmm-rzzttfT'%%* l & LMmfc&mm-jjfat 

#-T "C & £ 6 , ^ |j£rl;^<D GaN tt A A A fi6 K 

* w t a jfl -r s c <t e s . khe sat as <c j: ^> g 
a n ^-/jc \z 43 ^ t mm »mx* m.m it ® 

[0 0 9 9] *MB«a)S*(^Wt^ti, GaNWS^COiS: 

¥ fr U M -C X ^ -f X /in XbTayiS^r^MT'SCchcliL 

(0§5R3H 1 ~ 4 , I^aRiI 2 1-22) o . 

[0 10 0] Sf, »Ai£A«)#M&. teli^iiE^^* 

[oioi] ^nii-f >zf v hiSA^e (oooi) 
bs, (i-ioo) an; ( i i - 2 0) snSr^jBt-r-s 
«:» o fcis Ait > m 0 Hi l , ^en e 

X\ znbO)ffilZte%m&tt^Tl*Z>o (0 0 0 1) 1 
teCW\£mo* (1-10 0) BittMifii (11 
-2 0) IttAltf^. Z0mffl®\Zt5\,>T\&ffi$L<D 

ixt> 0 ic Bis \z z n *> (Dnn* &^mm o ^-r < 

[0 10 2] ^<Z)jSSfi£g^fffi]cb, feScoifn^^iiiaS 
?i^gSffl[a^ffifflLT, ttBLfc. -t<Z)«* (0 0 0 
56> 1). (1 - 1 0 0), ( 1 1 - 2 0) ffiC01t>y^oo 
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[0 10 3] *SS^<t¥^W^Kffi<D5gtX^^^<h<7) 

( 1) »Aj£ft:&|fi] : <0 0 0 1 >, fte&:5£ft#[fi] : < 
0 0 0 1> (Cflfi) 

(2) SSaBiS^iftj :<1-100>, (Etti£«*fft| : 
<1-100> (MI) 

(3) ttAj£ft3rfi] : < 1 3 - 2 0>. tEffiKft^A : 

<1 1 -2 0> (ABB) 70 
±12(7) (1) , (2) , (3) ©±51:. CI. MM, 

[0 10 4] *«WttC<Z)H:St (g = Q). **i|fflLT« 
tE©KjmEffiO«»{t*H*. &fc*U (1 1-2 0) Bfi 

-? ^ «rfi] a* ft o & ^ ^ ft-£3i a tc s« V tc «t o t±E 

[0 10 5] LfrLUrfib, J t'<Df&<DW%1SL*<<Dtil&<D 20 

tt, ISAJ*ft:*|fi]£Hi;i;:tt&Sft^. TEO«fc3&fc 

[0 10 6] (4) tSAf£ft^|nl : < 1 - 1 0 1 > R flTj 
*rnj, C{4Kft*ifij< i - 1 o 0> 

(5) »af«ft*|ftl:<l 1 - 2 2>Fiffi#|fih fof&M 
ft#|fi]<l 1"20> 

[0107] cne (RjBi, FBS^ifina«a)4»ft) tt« 
A/£ft:#ft<h&{iMft;/7lfr] (g*q) **ft^JS5. 
nil tt d ft b (7) # ft: co /£ ft I s ?■ i J J f 1 L & ^ £ m 3 <n t? H & 50 

*3Ttttt<T, q*=g<0«^te. q^IftLT, 
lEttii ft# Ifi] t^Plrft WW SB S tc J; o T *f > cf >y h £ W 
rrLT-24££T£<7)T&£o #58^te^CC>cfc'3&q=*g 

wt;:j£«T#fttf«j;i>. cft&*>*&fc*Ria«a<iijtt 
ii tc $ n a o ttfrWA m<omm ^dfc/j^^^^- 

£tC&5, fcV^b^ne (4) , (5) CDMtO^TB 

[0 10 8] <fcO*/HWlw»Atf, *569?tt, C, M, 40 
AiSiO 3|ffiCD^ftiC43^T, (6GM§ft*|fi]Q £ISAf£ft 
# ffi g *<— S * <fc l> ? tt« * f 'I /II L * & * |6| tc 

"5 ££lc£><5<, WAtfM»© (1) , (2) , ( 3 ) (D 
m<Dmmz^^X, g^ffi (g=m, a, c) CGaN 
©»A*ft h^SU fgAtitft#ffi]g. 

Tftt)%, <6tt©Ktf*#|nJq K:¥fT (SiE) tc-r >3* 
7h^W0HiLT^;XA (Sjfi!=A, M, C) 

**WT*e. *tltt 1 RIW0)lftftT««. 50 
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[0 10 9] *nH*K(l*5eMf4*aBfltft{Cfe3BfflT 

tCW 0 ffi Lfc«1Ett©»«*«tt*t LTfflf^G a N< 
>3y h £ flc ft S it «ft Ifr 1*1 <!: ¥- fr IC MLT SMEffi f b 

* £ M J h L T fltfifl: ffc-T * £ <fc #T £ * . 
[0 1 10] *MWi^&01*«lT»oTlllfiWt)»* 

fi6tc, d^-eim*a«iBffiS3£ii-r*. ccfttc^fttf* 

[0 1 1 1] 8ia>I»fi*7^7 7 

h*3t^T«3K-r*. BtW>Jy htflEfta-tirS 
«^©M«fiKft©*iaiS:T;i/7r^^ h/hX^T*3H-r 

o±tc x ^rffn \zm < ttArigft-rs t ^ -5 11, *s 
[o i 1 2] awftt-t^ioxtr^+^vjujaftfl!)* 

LJScltntf&ejft^. Xy, Yz -5 

[oil 3] ^LTx^x/jn:i:&'' ; " i:it}Uffl 

X^CctoT^StS. .ft LA. Iti" Xx;Y" it^ 

d: , xi^o a« a © ± ic x -jj fa iz m < x tr ^ * > v 
tE*i»ia{i3*SLT^-&. c: n mmm tfi*im t « & . 

[0 1 1 4] M Xx ; Yy" tV^t, X|fil^l^Offi«g 

A o ± tc x ^ ifti tc W- < x e ^ * -> A' ;ns-ft u r Aft *ifii 

^XjfifT?**>f >=fu/ hftfPO, d4a^r YiFn¥fTtcX^ 
■fXjjnXLTYB*i*0»^ffi« (^XA) £f#T, $ 

s tc y mmm ««« a t u x y * tc x e«ft l xiiKft 
airfi]^Yirijx*s-r >=f^ i^f^it^m **t> 

ttYBBSfifO-f >zf^ h«r««-rst)©i:T*. 
[0 1 1 5] w Xx ; Yy ; Z" t^ot. Xffif^t#^ 
fit: A (D Jb tc x *|fi|lcff<xe^*5/^ JUJiJcft L T PEft 
Sffi^XjlSF-CftS-Ozfy h«ff 0, cn*YjRf¥-ff«C 
X7-f^)J0ILt-YIftflfO»^S«i (^X/\) 
T, $ e tc Y mi m K&flfiSfA tl/Ty*|filt;x bffltft L 
T*ft«Bif*«Y|ST**<>i/y h*»T, dftftZB 
¥frtCX^<XttlXLTZjSF$:f?f^atR £f£ 

sti^m ^^t/M^^^xSTT^ycffi^^^-r 

[0 1 1 6] " Xx ; Yy ; Z z" t^5t, Xiffl^f# 
Oi8 A CO ± tc x Ifi] tc m < x tf 9 * ~> * )WL& LTfS 
Mffi^XffiT^^<>3*7 h^f^O, cn^YIf fT 
tc^^-T XJjnXLTYjfii&»^W^S« 
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XfiZ&mm&Ymx&Z>-(>ziy h*»T. cn^rZSJ 

[0117] ccDmzz&iot. cffia»fto±rcc^ 

£^t, c ; coj:^n, (Dmtikz&m—tzfrz-m 
5i:E«tntf*«woffla *r < tc 

[0 118] x ; Y (x=*=y) ( 1 0) 

[0 119] iH-SSCfcS**. £tt#*5B9l*#«H:: 
SSLTtr**. figfiffl (X) ££)irri5j (Y) jWS?^ 

[0 12 0] g*T\ A, C<DfflS<0««fc* 

tttClS^IS^jT^o ^cX^COM, A, CteSWfi, IS, 

7h (ttA) &%WZ*<Dj}fa<Df&&ZMM?2>b<D£ 30 

[0121101 3^cfc^^T^]^<^3fflli<^^B1tC^ 
o«MfS]$:gSt§, m = < 1 - 1 0 0>££Tft 
^O^En<h-r^>o a=< 1 1 - 2 0>&j5T&)£<Di£t\\ 
c =<0 0 0 l>&Tfa^<n^W£-?Z> 0 *E|J 



(7) c 
(10) c 
(13) m 
(16) a 
) 



Aa 
Mm 
Aa 
C c 



M 
C 
C 
A 



(8) c 
(11) m 
(14) m 
(17) a 



Aa 
C c 
Aa 
Mm 



IU1 8««B^i^SM^^t^7AT^§ 9 

[0 12 2] — &B<Z)fiEfi<k— (HlO^^-fXllPXtcko 
TS«*fls<&«^ *58Mtt*<Z)6^ (3X2) 0)«^ 

[0 12 3] 

(1) m ; A (2) a ; M 

(3) a ; C (4)m ; C 

(5) c ; M (6) c ; A (11) 

[0 12 4] m&l&M$hm\** ; <Dwim<DT)l>7 7"<y 

tec ; C, a ; A, in ; M(£>3-3T&<5o WKfie^ffitt 
c ; CT&£o 

[0 12 5] WAtf(l)Mm ; A t <D\ZMWmf&gh 
11-100) I^ffiotm^^^xmi^LTMl 
*riEft*il^fifr>-r>^y HSrfPO. A® ({11 — 2 
0} So) tC^frtCX^XiinXU AffiSr»^iS«S:fP 

[0 12 6] 

(6) c ; A (5) c ; M> 

(4) m ; C (3) a ; C (12) 

[0 12 7] C<D 4Z>&MTlZ&l,*X, CA$^-? 

(6), cM^-ry(5), Mc^-ry(4), Ac^-r^t 

^ a (1 1) \ZteZL(M&\Z\&mi&&t: 

[0 1 2 8] —a«ia«"C6^©«ft*«*-&^6, 2g 

m i 5 ts-r. 

[0 12 9] 

(9) c ; Mm 
(12) m 



C c 
(15) a ; C c 
(18) a ; Mm 



A 
; M 
; M 
; A 



(1 3 



[0 13 0] fcfc'l/iSrflt-f >zlv h*gB<0ffl*£*> 
tttftCMm, Cc, Aafc^5A5i:H-Tft5* 

(7) c ; A a ; M (8) c ; 
(9) c ; Mm ; A (10) c ; 
[0 13 2] X$>2>. mn<O^X.J\t. LTCI^X/^ 



[0 13 1] 



; A a ; C 
; Mm ; C 

[0 13 3] 

50 



(1 4) 
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[0 13 4] O-Otfe^o 
[0 13 5] 3SB«ftfc*t, 



24 



(8) c ; A a ; C 



(10) c 



6X2X2 = 2 4(0J|&* 



Mm ; C (15) 
[0136] 



(19) c ; A a ; Mm ; C (20) c ; A a ; C c ; M (21) c ; Mm ; A a 
C 

(22) c ; Mm ;Cc ; M (23)m ; C c ; A a ; M (24)m ; C c ; Mm 
A 

(25)m ; A a ; C c ; A (26)m ; A a ; Mm ; C (27) a ; C c ; Mm 
A 

(28) a ; C c ; A a ; C (29) a ; Mm ; C c ; A (30) a ; Mm ; A a 
C 

(31) c ; A a ; Mm ; A (32) c ; A a ; C c ; A 
M 

(34) c ; Mm ; C c ; A (35)m ; C c ; A a ; C 
C 

(37)m ; A a ; C c ; M (38)m ; A a ; Mm ; A (39) a ; C c ; Mm 
C 

(40) a ; C c ; A a ; M (41) a ; Mm ; C c ; M (42) a ; Mm ; A a 
M 



(33) c ; Mm ; A a 



(36) m ; C c ; Mm ; 



[0 13 7] ZinZteX?^ JIT* fa\ZX 

yy^yb^.^^\zU^>c;C. a ; A, m ; M£fc 

ft?Zt\Zt£Z>. 
[0 13 8] *-5T»ntf*5fiWtt, 2RBfRfiCD#£*50 
(43) c ; A a ; A (44) c ; Mm 
(46) a ; C c ; C (47) a ; Mm 

[0141] i®f%B\zmnrMM®m&ts:< 2 gens a 

(49) c ; C c ; A (50) c ; C c 
(52) a ; A a ; C (53) a ; A a 
[0 14 3] Z<Dm&^$kV)<DJ&&<Djjfa\*c mijfax* 

-rs<i:cffifflE-s^ettJ56-rsi:"rn«a: (is) t. 



(1 6) 

^3X3x3-3-24, 3 3X3X3X3 

- 3 = 7 8<Dmm<ommjjitk. »«*«trdtt&*. 

.28l8fltfi(Z)l^(D2 4oa*&^t<!:^5©H 5S 
(1 3) <D1 2<omzi 2ffl^S«!:t^C<!:T*5o 
[0 13 9] 1 RBmc£&ffitt$b£ft<%9 2ap»B« 
(K«3&*#& ^ i: ^ 5 J: -5 & CD £fig£ i ( ctitt 



[0140] 

; M (45)m ; 
; M (48)m ; 

+"D\ZU2> 0 [3 

[0142] 

; M (51) m ; 
; M (54) m ; 



1 7 Kcns^To 



C c ; C 

A a ; A (17) 
1 8\Z^n^7jkT 0 



(1 8) 



[0 14 4] 

(8) c ; A a 
(43) c ; A a 
(49) c ; C c 



C 
A 
A 



(10) c ; Mm 
(44) c ; Mm 
(50) c ; C c 



C 
M 
M 



(1 9) 



Mm ; C 
Mm ; A 

[0 14 6] 

£n\z%rz%<nfr*mzismmz&0>izLJ:o. m*>\z 

[0 14 7] 



[0145] #1 



1 — 4=m ; A(l) a ; M(2) a ; C (3) m ; C (4) c ; M(5) c ; A (6) 

5 = m ; C (4) 

6 = a ; C (3) 

7 = Mm ; C (4) 
8X7 = c ; Mm ; C (10) (58) 
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9X7 = in ; Mm ; C (51) 



26 



[0 14 8] 



[0 14 9] 



10 = 
11X10= c 
12X10= a 
13 = 

1 4 = 
15X1 4=Aa 
16X14=Cc 

17 = 

18 = 
19X1 8=Aa 
20X18=Cc 

2 1 — 26 =m 
2 7, 28 = 

3 0 = 
3 2 = 
3 4 = 



Aa 
Aa 
A a 
c 

C c 
C c 
C c 
c 



C(3) 
C(8) 
C(52) 
M(5) 
M (5) 
M (15) 
M(50) 
A (6) 



Mm ; C c ; MQ2) 



C c ; A (6) 
; C c ; A (16) 
; C c ; A (49) 
A(l) a ; M'(2) 
m ; C (4) 



Mm ; C c ; A (11) 



a ; C(3) m ; C (4) c ; M(5) c ; A (6) 



2 9. 

3 1 
3 3 
3 7 



3 8 

3 9 

4 0 
4 1 



c 
c 
c 
c 
m 
a 
c 



C(3) 
M (5) 
A (6) 
A (43) 
M (44) 
A (43) 
M(44) 
C (45) 
C(46) 
Mm ; M(44) 



a 
c 
c 

A a 
Mm 
Aa 
Mm 
C c 
C c 



a 
m 
a 
m 



M m ; M (47) 
A a ; A (48) 
Mm ; M(47) 
A a ; A (48) 



m 
a 
m 
a 



C c 
C c 
C c 
C c 



0(45) 
C(46) 
C(45) 
C(46) 



[0 15 0] *5fiW*<fiSK"rsatEJC43^T, mn\z^ 

tic ; M, m ; A, a ; C, c ; A, a ;M, m; CO 30 

&£CDT££ (US*:® 2 5 , 2 6) 0 cnfcH C d 
c ; M , m ; A , a ; C , c ; A , a ; M , m ; C <T> 6 

[0 15 1] cfc O^W&*589?<75G aNSK^M© 

[0 15 2] <. I 1 - 1 0 0 } / { 0 0 0 1 } COM C 40 
9*i~f (m ; C<hMm : C) 

ttAffeKBftC {1-10 0} ififT^O, ttAj£-Jt:#iftj& 
5 Pfr& (0 0 0 1 ) |ffiTX^-<X^XLfc (0 0 0 1) 
Oil &*r^£ifij3AG a A s ffi«<z>ffilig;#Hi (M;RJfl 

5) o -eoffljgstt (i-ioo) an (ss#*n 

7) . G a NSfiO^BSitt (0 0 0 1) It, WiiJEtt 

(1-10 0} T'*^) 0 
[0153] P. (1 1—20} / (0001} (DAC 
94 7 (a ;CiAa : C) 

tSAdSfiiffi^ (11-20} ®jT-^0, *SSj»£«2j|S]<h 50 



5 RfT& (0 0 0 1) ifif-CX XjJPILfc (0 0 0 1) 
ifii^^"r^>mSgAG a A s ffittc<Z)§Sit;frffi (BS*^ 
6) o 

[0 15 4] fCDitiiH (1 1-20} H**Tr-6 
(ISjR^i 10). G a NE^O^ISte {0 0 0 1} SO 
JtiHEffltffrlflJtt [ 1 1 - 2 0 } T&£o 
A. (0 0 0 1] / (1-1001 (7)CMH^ 
(c ;M(hCc ; M) 

[0 15 5] ISAlftftB** {0 0 0 1} EfT&O, ISA 
ia«#fi]£¥fr& (1-10 0} BST^^XjjnXUfc 
(1-10 0} IStTS»«ftGaAsSK0)8i* 

& m^m n). 

[0 15 6] «a>a«rAU (0 0 0 1} IStTS (IS 
M) o G a N&m<D&W\Z (1-100) W\X\ 

naWEtt*fMitt (oooi} T££ 0 

[0 157]-. (0 0 0 1} / (11-20) OCA 
(c ; AiCc ; A) 
ttAtfcRifii** (0 0 0 1} teAifcft;#lfiJ&¥ 
Rft (11-2 0) fiSTX^-f TJjnXL/c (11-2 
0} BSS:Wr**»AG a A s ffiSO.«it*i* (NMt9I 

17). 

[0 15 8] ^<D8«i» (0 0 0 1) ifij^^-T^) .(» 
Jjcrjii 1 8) o G aNm&<Di&ffi\$ (1 1-20} 

Miiteft^ftte (0 0 0 1} -c&£. 
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[ 0 1 5 9 ] -f (11 - 1 0 0) / (0 0 0 11 ) MC 
9<i 7<Dmt&&<Dftm-Jj& (Mm) 
G a {1-10 0} ffii»|6j (m) iCfgAJiKft 

St5*§l:««ft {1-10 0} M£W-r£ffl«£«f H 

(M) ti^CDcfc^lr Ltllt^ -fCOl. (0 0 0 
1) B**«iHtLT**S-a:fcGaNttJll*^, 
^ifiltTfTft {1-10 0} iffiTWOtH-r «B*JR8) 

S 0 (1-10 0} ffi&j#5M£LTJ«-fi;*-tt: 

fcG a NftA**&* *«*|filtSil[^ {1-10 0} jiS 

£0>«1B-Cttm ; MT»ft. -f coi 0attA<D«d. 7 
r-fe^y hiffi^6&*tfy h<D^l£#S£ft£>«£a<*a 
^\ tfry hlE^a>ett* + rt<**T*>, WOlBLft {1 

- i o o} m<DMmmm*m<t£^<DTmm\*tei,K n 

f£#/h£^o SSK-t^ft, *«*|6|JcTfT «Rffi<0JS 

[0 160] D ((11-20} / 10 0 0 1) ) AC 
^0)«»»a)fl5|l*» (A a) 
GaN«f»«, 11 1-2 0} jffl^ifij" (a) llttAffift 
SttfcW^kl&Kft {1 1-2 0} I^WI-^iM 

(A) fcfc&<0<fc3fcLTiB6T*. 

DOl. (0 0 0 1 ) iffl*rtc«iffii:UTfiJcft*-ti-fcGa 

n*sa**s* j£S#ffi£¥fTft {i 1-20} ifffT-ajo 

ItiT 1) C tfc«toT«it"C*-B (c ; 

A) . 

0(0 2. (11-2 0) W\&fi!£&mtLT!$.&£'&fzG 
aN«B*6, flt**|fiJtSIi:^ {1 1 -2 0}.S5T?j» 
2) £ifc:«fcoTl8iftT*« (a ; 

A) o 

*3frT*>; MOtULfc (11-20) iS<DRii(EffittiK 
<ftl*<0TWH«:ft^. JTiilEffi^fieO'hSftattArt* 
Sj«*Lfc*SAtt. tefi*ffiA*/hair^ 
flSft*|fiHc¥fT UEffi0>5gtf*:#|fi]) t«0HiLfc» 
£r • $ 6 (c /Jn $ ft JT a (K tt 8? S i:i8:*ct *« JW ftF 7? # 

[0161] A ( {000 1} / {1 — 100} ) CM 

^attA<Bfl*tt*ifc (Cc) 
GaNWlt, { 0 0 0 1} WrJifa (c) icfifAfiKftd 

(0 0 0 1) Bf*#-r*a»sa (o 

A0 1 . (11-20) M^^fiM<hLTl3E&^i±fcG 

aNttA**6, *«*|filt¥ff& {0 0 0 1} 

111 T OR #9(1 5) C£C c fcoTB]fi'?e& (a ; 

C) o 

A© 2. (1-100) H*«*BiLTI**Sli-fcG 
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aNfeWb, J**#ffl«!:¥frft (0 0 0 1) jfHT-W0 
IUT M5RJB15) C <htr J;oTg!iT#?) (m ; 

C) o 

A<0 3. {0 0 0 1} flfii^^tSrfilcbUTPSg^-tirfeG a 

nisa**&. f£ft^f6]<hSd[^ {oooi} ifif-emotu 

f (»#3H1 6) CttCtoTBjfiT** (c ; C) . 
ACD U /\©2©a»«<0l!ii#te&tt (a ;C, m; 

fe ffl a ft (£ Mil C ffi » ffi MBA? S ft * . * © ± f z * 9B 

ft « £ <0 /h S ft a*s A ^ 6 JS-fi L fc A tt , * BE *< 
flt**|fi]t5pfT (fe&:coMt>^ 

ft*it7^J«firT?#-6, 

[0 16 2]-. ({0 0 0 11/(1 1 - 2 0}) C 
A^-f^<©a«A©ff«*j56 (Cc) 
GaNjSi*. {0 0 0 1} ffiWlp] (c) MttAlfcRS 

-tN&JB^K&Hft (oooi) ifflt#f sa»A (c) 

-(7)1. (11-2 0} BB*J5E*iBi4:LTa«*ii:3tG 
aNf»b, fiE**|6]t¥ffft {0 0 0 1} ffiT'WO 
HIT (*#3ll 9) d tlcJ;oT«i»T** (a ; 

C) o 

-co 2. {1-10 0} 8S*ricftifflt LTJ««Sli-&G 
aN«S*6, ^S^^i-TfTft (0 0 0 1} ffi TWO 
HIT (gfi*^ i 9) utCioTliSTtS (m ; 
C) . 

-0) 3. (0 0 0 1} I^)«SIiLT)iI^«Ga 

50 Ntta*^, Ki&fifatmmiz (oooi) 

T (H«llf2 0) CtCctoTaitt^ (c ; 
C) ) . 

-<01, -©2<&attA©«iS#ffi£* (a ; C m ; 
C) *«*»W0)tt«Bffl«)*IB^«ift6^ WSASW 

tc t>ffl s ftffiff9tEttft£E^jnf»a ft«. staett«aE 

ftattA*^6flE* LfcttAtt, (effi«[«*^ha 
|mI) lc-W0mLfc«-&, S6JC/h$ftKiHEffifBa*cft 
4» [0 16 3] LT»6ftfcG a NffitR^COcfc ^ ft 

w«**-r«s«tft*. 

[<. MC^-f^ (m ; C) (4)] ffittc^fin^ {000 

1} iffiT&o, SSrti:il:<i-ioo>Sii!)i:fitt 

*»toT#SLT*D, £ ft 13 J: o T«£1E«Mfc*«ft $ ft 
fc#»»GaNiS« (M#IH2 7. 2 8) . 
[D. AC^-iZf (a ; C) (3)] StSSKiBl^ {0 0 0 
1} OB-r*0. tt«rtC^K<l l-2 0>*WlC!Rtt 
^lotffS LT4o 0 , d ft I i <k o T f& m < k i) * ft ^ ft 
ft*»*G a NSfi (IS5R5I 2 9, 3 0 ) . 
50 [A. CM5'^7'(c;M) (5)] Sffi^fiff^ {1-1 



(16) 
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"oo} ejt&o, mmHiz3i\z<o o o i>A-rfi]icteia 

.fcmGaNSI (1S*JB3 1, 3 2) P 

cA^^y (c ; a) (6)] a i - 

2 o) a«rt^±ic<o o o i>jj&wz&{sl 

3t*«»GaNa« 3 4) . 

[0 16 4] ZLnt><D3£W\Z&Z>G aNSfiSlTOS 

a&fiSrSHJEL/io X10 6 cm- 2 

KTT*a d <h SrflSBLfc. 

c ; A a ; C c ; Mm ; C 
m;Aa;C m;Aa;M 
a;Cc;M a ; Cc ; A 

[o i 6 8] co i 2i*©i^*5. :neu^tn 

feHtS*****. La*L*RfcttGaAsfc£SB« 

c ; Mm ; C c ; Mm ; A 
[0 17 0] <D4Wm-C$>2>. L**feUl*±3&Jo&*« 

[0171] c ; Mm ; C c;Aa;C 

[0 17 2] L^L2fi<DfiES(r*5liT 1 0A:frt*«^ 

JlPIiBTa«*HftJJilt-*jril<EfiftfiJ(lLfcGaN 
LT, *t^tt»«rt3fc45^TS«* 

aNStE^attS^LTffll^ ^<0«l8a±<Bj£:ft K*5 

oT, ttfifi©GaNfifi^S6ns (l»*TR3 7, 3 

8) o *56w©aji^e"rsi:*^^5aT*-5^ is 

[0 17 3] 

c ; A a ; A c ; Mm ; M 
m;Aa;A m;Cc;C 
a ; C c ; C a ; Mm ; M 
[0 17 4] ©6fflgiT**. 

[0175] zniz&mwiz&^Tmzt&mmzti-DT 
«»<ox^<xjtaxN#»::43i>Trau Wffiteffi^SBB 

IKtt*ft«LT(r>5*6, it«W<£<£&(0G aNStR 

[oi7 6] ft^^icti, awt^s, m&m e Tiaa l 

fc. MMiS^ {1-10 0} T*0, MFAAA^iQ 
ch^frft (0 0 0 1) BT^^-f^lPILtJUtt^ 
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* [0 16 5] cn6<a«9i«:.- is^iigfi^ 

<S«L/fcGaNISaS:«l»aic:fl1l^T, GaNifSaSrSi 
[0 16 6] *3^O«^a^#:^SiitT^O(C*:fg0J^ 

tstfott^o-cis. — a \z*$£w <DfetiL &$nm 
m&m^&o tcft$2m\znm&tiL$:ffit>-rz.£&-cg 

*10 [0167] 

c ; A a ; M c ; Mm ; A 
m ; C c ; A m; Cc ;M 
a ; Mm ; C a ; Mm ; A 

^-r^chcicoi 2 <D*T*hmmzmwte(D\*, 

[0 16 9] 

c ; Aa ;C c;Aa;M 

isadcfiBia* {i 1-20} et»o, ssaj&fi^fa^ 

¥fr& (0 0 0 1) HT^^-f XftIXLfc#J|ga«rffljB 

a> a<t LTWfl-r*. cne (oood sf^jtoa^a 

£f56oT<0 0 0 l>3fiF^t»a««S-l3' ({000 

ft {0 0 0 1} lTX7^7jjOI1-^>C(i:iIJ;oT, tt 
tf)G a'NBaSffiCi^** (IS*^3 
9, 4 0) o 

[0177] £fc, m&mi 3~em'<itmg l f$.&m& 

(0 0 0 1) SfSD, *<D*SaJ«*#ffi<fc¥fTfc {1 
- 1 0 0} IT77^ XjJPXLfc#|ga«:a«Sa<!: L 
T, -t-<D±K {1-100} iSSflcftltLT, GaN 
<?0 *|ga£j&S£-th JsJcS^iSit/cC (1-100)1 
^ -r >; toixr * c <h k «*: o TJt«»ft<effi <d g a n 

[0178] *5Bw<o«saj«*A-ffitt, »ffljat«*fe**i 

fflT€T£o MAtf. HVPE (Hydride Vapor Phase Ep 
itaxy) , MOCVDS (Metal lorganic Chemical Vapo 
r Deposition) . W«&«ffilb#l«ffiJ*;fii* (Metal lor 
ganic Chloride Vapor PhaseEpi taxy) , (Subii 
mation method)^G a NjJjtftJCjg LTt^o 

mm Lx^mjWG a N»a*f^«rs z t &t%z> 0 

[0 17 9] 

is£S]Sft^ii(r^#A6tidH v p E file J; -S^^l^-^ 
V D ffiT t>#*tt T t>*«*JSttfb«a«flt« J: 

[0 18 0] HVPESil^WH 
<£>#W;i*H>T, X^SfST'G a^^Jlt. HC1#X£ 
50 &jS£-t*\ GaC 1 #X£^jSU Stiifti&K:*fr*Ttt 



(17) 



2002-29897 



31 



[0 18 1] HJfiWtt5^»**t, ±<(HT*5 0a^3W 



*ffim&ttmi,T&£o. mi 9~o 

[0182] 



2 3 ICS 



1 — 5 



$mw2 
stum 3 



A (6) 

Mm ; 

Aa ; 

Mm ; 

Mm ; 

Aa ; 

A a ; 



C c 
C c 
C c 
C c 



[0183] £ 

M 2 ttHJEffi 1 CO 



(55) c 
(58) c 
(60) c 
(62) c 

(64) c 

(65) c 
(67) c 

lTSMgftAtMtCftff*. ^dS 

isc, Mtfljoar. «itM3aiittfli(oaisAA 

JS#] 4 ttHJSCT 2 <Z)&K C 6 -f > =f y h c ft f£ 0 «fi 

6-f >=fy hcftffOJStRC, M, A^Offlto 
[0184] 1 : aeffi^S (c ; A, 

c ; M, c ; C) ] 

G a A s Sfi* 6 G a NS c «^i:«fi3f 
T» A®, MrS, Ciiift}#oGaNffl)^^ft^M-r^o 

[0185] w) mm 

efl*fi*»»4^*SfitLT, GaAslfitfflt) 
So G a A s IfiSffl^TG a N&)SS3tS«$, G 
a N^a^SSTG a A s **fi*ft*Tft-5^6»»tt 
ft*;b-t*5fc«>t;:. GaAsOO (1 1 1) ®ftf$Og>& 

[0 18 6] ( O) S i O 2 77^ 

G a A s (l l l) mm(D±Miz. ^XvcvDffii: 
ckoT, 0. 1 wmi MS i O2 M&^XZtLXm 

S8ft9Jttfc. 
[0 18 7] (A) S0)«dc 

i^ill2 /imSK©1-ST, G a A s St£<7)< 1 1 
-2>^(:4/ime7?T'IMl^lCSIl, £tf>* 



(56) c ; M(5) (57) c ; C 
C (10) (59) c ; Mm ; Mm ; C 
C (8) (61) c ; A a ; A a ; C 



(63) c ; Mm ; C c ; A 



(66) c ; A a ; C c ; M 



N H 3 XXttHL 
HC 1 #X#EZ 

JlHiP 8 0 n m 

[0 19 2] :©a»Ttt, ?7^g0GaAsSS$ 
IHGaNA'^77lMm (-77^S^«10 0 
nm-C, A'777ill^8 0nm) 0 Ay 7 7 JIteiK 
ItrtftStG a A s <h G a NcAl&T^lScGQ^F^ftlE 

&-rsfl- r ffla*&So 

[0 19 3] C\) GaNXhfiS'^ytiH^M 
$e>^^<D±^iS5STGaNXhf®ft^cS$it-2>o ^ft 50 



*F*y b&]fr*><l - 1 0>^f^l(C3. 5 timMtlfzffl{i 
fc^tt0<l 1 - 2>*Ifi]C4 /me^fTF^ b&ft 
aSHlMtEIBLt. fc&'LWftffTKy h^lft^W 
|Sll:2/imf^LTl^, O^0filc<D^iaffiO3O<D 
K*v hft**iaZ4 /z m(^iE£ft » SfflflcT -5 cfc 5 &r * 
7ctoft/£a*9 ftJ^S6Eit£ Ltz<D~e$>Z>o ~?X>7\$Z\ 
(0<t5ft«ft»0iiUI8^fct)OT*S (B2) o 
[0 18 8] (~) HVPEgi 
^ VX^^Ml^GaAsStStCHVPES 
(HI) lUoTGaN^MfTofc. #EE-<0EJ6JF 
(DftgSKG a *?)V<Di£- h^lStten^o Ga^^ 
tt»»tt«Kl**. *r<DTJj<D'*>7)WD±.\Z (1 1 
1) GaAsHSWtlTt^, tt'Jt^ttt^ 
T7K^^f^H 2 f£JT]"rS;tfXteHC 1 XX (H 

2 +HC 1 ) <h, N H 3 #X (H 2 +NHa ) T*S. 
[0 18 9] 8 0 0 t^±i:M$ nfe G a ^ 
MCHC 1 #XftiftTo HC 1 #*<hGaatjgj6LT, 
GaC 1 ^X^$n§. Ctttf^fa&SnfcSJfi 

30 ifi< tiffins i:StRftjfffc»t$nTu-5NH 3 

GaNt^DGaAsafillCGaNCOl^i 

l£f So 

[0 190] C O H V P EKItt-IB§r«l^S^pJl& 
giC&otl^. G a Nm<D&gLi&miZM< , L^t) 
frt&Om^G a N*Saftfi!c-S^ti:Sj^^*S^t>T^ 

So 

[0 19 1] (*) GaNA7 7 7lM 
*^T*8 0 nm0GaNA*777l^MLfeo 
S5 0 0t (^7 7 3 K) 
0. 2atm (20kPa) 
2X10" 3 atm (0. 2 k Pa) 



te#tf)<h:fc<9T&So 

1 0 2 Ot: ( 1 2 9 3 K) 
NH3 ^M: 0. 3a tm (30kPa) 

HC 1 JJXttE. 2xiO" 2 atm(2kPa) 
*«P*|H1 *<J1 8 0R#P«1 

lg£JP 3cm 
[0 19 4] :9LTil$^3cmWGaN<>^7 
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fiEJfcjfrifijttc jftftBnttCBi (oooi) 

- Ef f * £ o -fi < M Ztfz <i > zf v V (4 / J n 3t ¥ co 7 )V 7 r ^ 

HtGaAs /^bAfDXt^^ytMSl^ 1 lit 
ftOK >rf " c i " <hl>3<fce>i::St§[! 

[0195] ricfiassraiattTKSi-r^t. { i 1-2 

2} 17, { i - 1 0 2} fflf&£*>6&*jE/xfc||t* 38H- 

( 1 ) H£M£ (1-10 0} ^faa**' (Mi £tZ>) 

(2) 3£|fij£ (1 1-2 0} lit^lffi (Ai i^*) 

(3) {0 0 0 1} iBtTSattfi (Ci 
[0 19 9] G a N-f >^7 M4 (0 0 0 1) ffifftiSSu 

Icl/ti^/^b, sas £ ¥ f=f (r^rj 0 lii T «E*r£ & <h 

c ; Mcbc- ; AtC^fc-So 

[ 0 2 0 0] ^nb(?)I^fiG a A s SS^^CLT 

6, " i" ^ yzx&tttf&o ci tie a>a» 

[0 2 0 1 ] aiMomiii 

MMCi coi^iiili (c ; C) ] £|Bf£ {0 0 0 1} ffij 

(Etch Pit Density) IZJ: o TffMB L£ 0 &£U #3fc 

^■^Tl^K x-y^tf-y h&^rfillCWTfc^lC^Xy 
hX^5T->^^fTofCo X>y > HajRKihHtiSWfg 
&T&& 0 a*£&£iSJ!£2 5 0ttX7f>m < !:^ 

[0202] ga®f«T®^'r^<h, tEtt<z>*£rfcofls# 

T tax -y^tf y h«fl»4ffl3K«ii£i^ c<h 

[0 2 0 3] *V-K*5*y-fe>X (CD (CfcoT 
^i@iS:g¥{iiii*r^)<!:, <fcfi<D 31© C oox -/^> 4fl 
y II cfc o TSin/i t!';h ©ffiH^^JC— ST * <h ^ 

[0204] ttiusn/te^/ H4, K^comjc+s^r^ 

ffiL*£ 1 0 /t m~ 2 0 MmScOttS^S&ey 
[0 2 0 5] CCDcto(CMffl^4©#iElC»ffi^*^fc 

[0 2 0 6] L/^L. dtl^CDtf y I- ^ A/hCO^-HI^^ 
ILTi^TX 7 ft:7h^;k v 46^(i:5xi0 5 cm 



50 



[0 1 9 6] CKOWUlMCtt. l«S^7|nI"C*-& 

cM^ifij [oooi] tctefi^jaEtfTi^ti^ c<h£ 

[0 19 7] (N) a&AttflMR (c i— M, . A, , 
Ci ) 

3 c mb<Dm&&m-D<D-T:\ CCD (0 0 0 1) Jj£ft|fii£ 
[019 8 ] 

(56) 
(55) 
(57) 

0 7 cm- 2 et±T?*o&J&*&, ^n^JtiKLTffi^T 

[ 0 2 0 7] [IIS^Mi COfFffi (c ; M) ] 3lfi|£ 
{1-10 0} ffiitt^a^M, iC^>^Tt)(sJ^^y7 

[0 0 0 1] -Jj$\\Z\z*y h&WW$ELT^2>£\,*oC£ 

Ufe1fi»co9i|7&^&-5o hMtfc?^ hMOB»I 

14 try hC0^<#«EL^:^m^^^nAc« h(DW 

[ 0 2 0 8] [MSAi ©fftf (c ; A) ] 3£jffl* 

(11-20} BSffrsa*saAi ico^Tt>Ei«<o* 

U^chl^ Z£Wt)fr-Dfz. fctfLattiiAi (Ct4, 
[0 0 0 1] ^riftjfctf y h^l^ffiLTl^^l^Cldr 

*«»Bsn&. hjijtti mt36:<, MOfi 

14 t!y h©4< L ate I btiL tf h <0# 

0 fimMTfe^^ 

[0209] cns^aisaci . a a , m> cow, a 
[0210] ^jsot 2 »atSAM i ft, ^jsfiw 3 aais 

A A . *m5BJBC»<!: LTG a N-f >rf ^ hftf^SIT^ct 
[0 2 11] affiACi «Ul«R(«t<h-r«*«B2|c»91 
<h"r^t><0(CO^TJ4CC-C(4a!^/j:l^ u^Lsea 
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* $ £ T £ Z. t tfi T 3 (D T 3 o 
[0 2 12] [^JSf*!2 ; G aN^f/a'-y hm 2 Olfcm 
(ffltSSMi £{£oT : c ; Mm) ] SlMlT^o^ 
ZfeiffiS: {1-1 0 0} IttSG a NflHfAMi 
TTI^J:^^GaN^>i7h (m 2 ) &{£§3L£:o 
>zf ^ M2G a NlSit LTtt2flt«t&*^ 

2" t^u-?-* -y^xiwifc. 'Jcm&mztk-v 

\Zc ;-Mm<tl^fi!cfiT*5. 

[0 2 13] ^«ECTl(Da^®ig<7)fcfi6(D-r>zf^ h 
WlSfttHCH VP E«5«:jTJ^T«SSi^m^fT-pfco * 

#X (N H a +l-h ) , HCI #X (H 2 4-IIC 1) T 

[0 2 14] 

ftSftSlff 1020t:(1293 K) 

NH3 UTsftJSL 0. 3 a tm (3 Ok Fa) 
H C 1 fJXftBL 2X10 - 2 atm (2k Pa) 

tiUftffiffl Ml 8 OftR] 

2.5cm 

[0 2 15] T&-DfCo nm^fateffi1$&(D£rt\ I I - 
100} m (MBS) u:i*i£te< 1-10 o>*[*i (m* 
rfn<bt>?) J:^Tm^W^fS;-S^ifff« (1-1 

00} BfT*ofc. zmimMmw\T$>r>fz 0 -r>n> 

hills «^M2. 5cmT^9L 
[0 2 16] (a) (Cl^ft.O) Cm 2 
(c ; Mm ; C) (58) 

fa< 1-10 o>(c¥fT^o (oooi) ns*c¥ffo* 

fT(cx^-<xJjnxL3ta)-r?fc^o flf / if <o ^ SB ri iz m. X 
\i. :niic ; Mm ; C o d fltSAM. 
*»SfH6tlfc»21tt«0)**"C**^6JBK«r^**T 
dn&Cm 2 S«E<*:#< CilCiT^o CI "5 IT {0 0 0 
1} ifii (Cffff) &3lMf;U#oG aNf«lS2 5tfc& 
W0I.H-T :tWSt. 

[0 2 17] ^n^<7)G aNffitS (Cm 2 ) teJ?£ 0. 
7 mmT, 2 5 mmX 3 O mmSK© 1 -f >^1M X(D 

*0>l*JR*llSfK:ftlX«JH*»fcJ6:lr^ ¥®{*3£ffi£ L 

[0 2 18] Cm 2 KiSICOl/^Tl¥filG«r*SELfco SIS 
Cm 2 (0 0 0 1) G aBB**V— K;W5*»v 

<dg a n^-^c , co (oooi) ifficua snfc 5 urn 

fc&WffliLfc. ?MW18r h b (Cffil) tttiSoT, 10 
/zm- 2 0 /imi^fl^7 M*£< IMR^n&fro 
Tto tr<y hte±Tffit?rt<l /i m^TcQ'h£&bf y hTrft 
-p^Co L^t>E PDte 1 X 1 0< cm- 2 gffitSoT 



It # & Kigft ffi J£ T ft o o 
[0 2 19] :(DS«C m 2 STEM G£ifi£!BffiM$) 

tt. (0 0 0 1) BS±l^tt»i:JtiiefiW?¥tl:L3&:lr»i: 

^ 5 * » *\ ■=> fc . k ft <z> » t* ^ & i > tfi n <o m ft 

tt. BSfBiTft* (0 0 0 1 ) Bfi«k¥fTT?**< 1 - 1 

[0 2 2 0] "T^Jb^, Cm 2 JiffitS^MT*^ (0 0 
0 1.) I (CI) \ZWr (m*|fll) lC«Ett#*oT#tt 

-r 3 ^ tc j: o t . as is « im (on m ft s ^ « l ?t -a « t 

tt, G aNfirAOdca*|A] (m*|fij) ^OtfK 
Cm 2 ttttA£ft<0fiM*3Fia] (mariRi) tTfrttWT^ 

[ 0 2 2 l] (b) (MiftlS^-r)) Mm 2 SfficofPSl! 

(c ; Mm ; M) (59) 
XtzmffeffiiM 1 Sflfffl LTm*(fntir.Kfi^i±^G a N-f 
>=i**v hm 2 S, {1-10 0} ITX7^ X^jnXLT 

Mm ; MTft^o G a N S: 2 mm 0 31 LT*5 0 . 

[0222] ( C ) (Amzm-D) Am 2 mwivwm 

(c ; Mm; A) 

^ ^ftifllljtAMi SfiE/HLTm*|fiJ«C»£S$-ti-fcG a N-f 
>^7hm 2 ^, {11-20} |fnT7>.^-f ^^jnXLT 

Mm : AT££o G a N<DBjcfi€: 2 ©it Oig LT*5 f5 , 
MffitR LTl^^ecniiAm 2 t*<*# 

[ 0 2 2 3] (d) (Cffi&ftF^) c a 3 Sffiof^sa 
(c ; Mm ; A a ; C) 

2B©l4«lcJ;r>TteBLft (c) ^XtEAn. 2 t^M 
^ Sd:LT, 3&C<1 L-2 0>*ffn (a*^) ^G a 
N»ttlt*4SttTGaN< >=fy h a 3 ««jR0^ 
-SSL^Co ^bC^nS (0 0 0 1) lTX7^f XM1XU 
TCISf$0*»^ (0 0 0 1) G a NlfiC 3 Sfls 

*>6lf< <h c ; Mm ; A a ; C <fc^5 d ^iwftS. C(D 
Co 3 Sffi«%»lc(S!|EffiTft«Cd:6ail^»fc. 
[0 2 2 4] [^Mi^]3 ; G a N-f ->rf«y h a 2 OffiH 
(iftlAi SfjlloT : c ; A a) ] ^SSffl 1 Tf^ofc 
^ 3£lfuS {11-20} ItTSG aNflMAAi S^l^ 
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" XT^(D^vUG aN-f >rfy h (a 2 ) £f£§?U£io 
d<7M >rf v MSG a NrfcSi LT(J2 ittttfcfc*** 

tec ;Aaa^«§m HOSfifi] 1 ^a^SitCD 

fctfxo^f >rf ^ hcD^chlBjCHv p E*p£/iH>T«£ifi, 

l/^^7«NH 3 #X (N H 3 +H 2 ) , HC 1 /iX 
(H 2 +HC 1 ) /SS&fm 
[0 2 2 5] 

&L£kUl£ 1020*C (1293 K) 

NH 3 #X#J3I 0. 3atm (30kPa) 

HC 1 #X#EE 2 x 1 0: 2 a t m (2 k P a) 

JiK^fS] *<J1 8 Otifffi 

2 . 5cm 

[0 2 2 6] T&o£o /i£g^f&]^ffl$SI|(7)^iS {1 1 
-20) I (AM) \zmmte< 11-2 0>#fa (a^ 
ft£^?) ^oTS^WftJSS^lite (11- 

2 0} ilT&ofc. StiSttSite:, ^M^gB^feafe^,^ 

{1-10 0} mfrt>t£Z>7?-£y K*>WT£ffiT£o 
fee -f>rf!y ha 2 <omZ\*.m 2. 5cmT&o£o 
[ 0 2 2 7] (a) (Cffi£#^) Ca 2 StK<0^§S 
(c ; A a ; C) (60) 

Z.<D<1 >ziy h a 2 ^rtiSl^X^-rit-{CJ:0, f&g* 
fa< 1 1 - 2 0 > (a ;£[6]) icWrt^ (0 0 0 1) 1ST 
\zWn(D^mz7s^^ 7, LTCiffi£J#oS«£9JDtBL< 

[0 2 2 8] ftflM^iKaaffitCt^tf, cntec ; A a ; 

<o*«T***>sjnffi*^si*Tc:nsc« 2 lists 

< CtlCt^ C^LT (0 0 0 1 } I (C®) ^^]S 
IZft-DG a NmiSaStR2 5 tt«:W D fflf d <h^T€T 

[0 2 2 9] fnbOGaNli (C a 2 ) teJP£ 0. 
7mmT> 2 5mmX 3 OmmSSE© 1 -f >^-»MX<D 

[0 2 3 0] Ca 2 jS«!C3^T»«*IWSUfc. Sffi 
Ca 2 (Dmfoffi (0 0 0 1) Gal^V- 

COG a NteSc i (D (0 0 0 1) W:S6tife<J;9^e 

[0 2 3 1] EPDfe»«rSCt»CcfcoTI»|i;*K* 
»fdfiL&. *M#](OG a N#SHc i 0 (0 0 0 1) I (C 
ffi) iMoT, 10/im-2 0/im^(D^^tf7h 

TO/hS&tf y hTfeo^c, L^t)EPDIi4X10 4 



3<? 



[0 2 3 2] CCOSffiCa 2 i^TEM (g 
tt, (0 0 0 1) K±lctt^dfKiieffi^#?EL^:l^ 

^ ^ o fe« e& eos«:4>& e coe& 

fcL SJ£iST&& (0 0 0 1) BSj<hWe£>£< 1 1 - 
2 0>M (a^fa) lZ±\Zj£-DT^2>£\,*olfl&mW 

[0 2 3 3] C a 2 (0 0 

0 1)® (CSD fc¥fr <a#|fij) KtetttfjfeoT^fiE 

c:^eii(D^§*fSl (a*[6l) 
tt, GaNHSSS©«fi*|6l (asfrffl) T&D, 

l& (oooi) ajstwAa. 

[0 2 3 4] (b) (Affi&ft-D) A a 2 £tt<Z>rea 
(c ; A a ; A) (61) 
20 SfcieaAi *ftfflLTa»|fiII:«fi$tfcGaN>f 
>=f^ ha 2 ({11-20} iT-Xy-f Xfjflll 

c ; Aa ; AT»5. G a N^fiKfiS: 2 01* Oig LT43 

[ 0 2 3 5] (c) (MI^^) Ma 2 £&<D{£fl 

(c ; A a ; M) 
S^I^bAi ^liEfflLTa^fS]lc:/S;ft^-ti:/iGaN^ 
>rfy ha 2 ^, (1-10 0} WT*7*f XJPXLT 
nC£«££ftffMRLfe. CWiaW5i<t < c ; 
Aa ; MT'^^o 

[0 2 3 6] G aNOjBKfi* 2[Hl»0jgLT^0, AS 

fc. 

[0 2 3 7] (d) (CUSrfSo) Cm 3 8 
(c ; A a ; Mm ; C) 

40 T, S £>lC< 1 - 1 0 0>#|*J (m^lpj) aN#S 
*SftfiStTGaN^>^7hm3 £1S38:<BfPffi! L 

fc. $bi:^n^ (oooi) ffflTx^xjjnxLTC 

m^Ff-D^V (0 0 0 1) G a NSfiC™ 3 £f£o 
7to cnttMSIR^TClCLTff ofcCfi«T*0 3 ©CO 
fiKSTf^"pfct>or)fc^6C m 3 tews. :nu«ift^ 
&•< i:c ; A a ; Mm ; C L \,*o C £ \Z&Z> 9 Z\(DC 

[0 2 3 8] [^JS0tj4 ;GaN-f>^yhc 3 <Of^S! 
(a^S^C 2 ^rffioT : c ; Mm ; C c) ] Hj6#J 2 
50 (a) -ef£o*L3£@j£ (0 0 0 1) jS<hT^GaNffl^ 
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BCm 2 &m^T<0 0 0 1 >^f*J (c^fa) t^EftS 
itTE^^^^GaN-f >^7H (c 3 ) SflsJiUfc. 
;i<D-f >rf-/ M2G a Nfi£fi£ LT^3 IftftfcJGt*** 
^" 3" <h^51t:7^ ^XSttL*:* 5fe$C0i£feffiT* 
\tc ; Mm ; C c <h ^5J5£:g7r£>&o 

[0 2 3 9] *«l«loai»JI«jt©fc«&o>-f>=fy h 
a)**tRi;HVPEjp*ffl^Tte»«**ffofc. * 

#X (N H 3 + H 2 ) , H C 1 /fX (H 2 +HC1) T 

[0 2 4 0] 

f&mum i o 2 ox: (1293 k) 

NH3 JJXftHL 0. 3atm (30kPa) 

HC ! #X#JE 2xiO" 2 atm(2kPa) 

tit&mm mi s omm 

mm 3cm 
[0241] -v$>r>tz. «ft*ifiittSM*aoiffi (00 
0 1) bs (cm) \zmmt£<o 0 0 \ >-)5&\ (c-fim) 

T'&Zo (0 0 0 1) iT^ofco 

^{ffittffi«^^BEfie^ h^fipffi-r*«ffiiT*-5. -f> 

zfy h c 3 C0iS£te*<J3 c mT&ofco 

[ 0 2 4 2] (a) (CI^^) Cc 3 Sfg^ffi 

(c ; Mm ; C c ; C) (64) 
C(7)^>^7 hc 3 ZlHrnj)*?^ It— Hd: 9> 

(0 0 0 1) SitlgiScO^faKX^-f XITS-IS (C 

[0 2 4 3] Wfjd5a>*EffilC«Atf, :nttc ; Mm ; 

cc ; cti^^tT*5. s*ssc 2 *^#^nts 

31it«OSffi-C^S^em^^*i^TC:n$:Cc 3 s 
«t«< C ch^T^o :^LT (0 0 0 1) I (CI) 
tMKlttoGaN (Cc 3) *ttrA£tK3 OttfettQ 

[0 2 4 4] ftl^^GaNSIS (Cc 3 ) 0. 
7mmt, 3 Ommx 3 OmmggO 1 -f >^1M X(D 
Sffi-TTfeo^o ^cDfg, CttS<&3MS*W*iDXLfc. 

-eo»*«jffi«ciipx«j(iH*»fca:^, ^mfommtL 
[o 2 4 5] Cc 3 »*fcoirvcwa**«u&. a^s 

Cc 3 coffitSffi (0 0 0 1) GaI^*y-FJ^^7 
cOGaNfcSHc 1 (0 0 0 1) ® KJL 6*1*: «t 3 ft(E 

[0 2 4 6] EPD«rjBS3£"r*d j J:^J:oT|SIL:a«& 

NMc 1 CO (0 0 0 1 ) m (Cffl) chteigoT, 1 0 
urn- 2 0 Mmi©*Sl^«; htt£ 
feo tfy M2£T9K£*<1 /imJ^TcO/h^fcbf y K"C^ 
ofco Lft*6E P Dttl x 1 0 4 c m" 2 ggt'fe^T 
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[0 2 4 7] ^(OSSCc 3 ^TEM (g 
£«t OHRLfc. -tC0jS*cne<7)S1SCc 3 fc*fc*T 
fcL (0 0 0 1) iB±^tt»£Jta<Ett*«fiFftL6:^i: 

it* a*£lfiT&3 (0 0 0 1) IS <h¥?T 1 - 1 
0 0>;£ffi (m*[fij) < 1 1 - 2 0 >^7f^I (a*l6]) IC 

[0 2 4 8] ttKtt©SftttJfc«>J:5K#A6tl*. S 

ffi^Mtrffljatefa^oTu^iatefiociisatECm 3 

(c ; Mm ; C) *ffl*8S£: LT c #|fi]< 0 0 0 1 
AkUEft<^1t-ttlt9<Etta)ttflK«<0 0 0 i>#|fi»;HE 
^LfcJSjgcO-f >ziy h c 3 (c ; Mm ; C c) ^^>C 
B8TX^-<XlB]XLfcS«Cc 3 (c ; Mm ; C c ; 
C) fc>5T»5, chot, SfiCc 3 ICfcL ^IS<OK 

[ 0 2 4 9] (b) (MIS«fO)'Me s SfiOO^H 
(c ; Mm ; C c ; M) (62) 
20 ^(D^ >zfy h c 3 SrtH33X7-f-S-t.tr). 

r&]<0 0 0 l>K¥fr& (1-100) Mt¥fTtX7 
XJDXUT { 1-10 0} m&ft-D3 OftcOffi&MS 
WOlllL^o o S 0 Mffiteffi ¥fr X 7 -f X ttlX L fc 

[0 2 5 0] ll^CO^fBteKffirAfcf, dtltec ; Mm ; 

3ittfta>»tRT***6JBW****Tc:n*Mc ■ a 

tK<h§< CilCt^ :5LT (1-100) IS (M 
ffi) *»B5tfir^GaN^tt«IEtS3 0ttSrW0li|-rc: 

[0 2 5 1 ] -£-*l«E>(OG aNl« (M« 3 ) tejf £ 0. 
7 mmt\ 3 0 mmX 2 5mmgfl?<D 1 -f >^it-f X*CD 

s«T»oft. foii ^n&o>a;«R*w»»xbfc. 
-t©e**ffiKtoxg*H*»fcfc^ *w*s«tu 

[0 2 5 2] Mc 3 S««C^^^Tffffl«r^j5ELfco 
Mc 3 (Dmt&ffi (1-10 0) K;U5*ry-fe 

>x (CD tctowttufc. wm. swoffir^ 

#^fflc7)G a N^if 0 c 1 (D (0 0 0 1) HCftStlfci 

[0 2 5 3] E P D S C <!: ICck o T(si DIfiM 

c 3 O { 1 - 1 0 0} ffiSrW-flfiLfc. ffl56cDffl^^Mi 
SW0tU"r^€ra«JWGaNjtefflc 1 co (0001) W\ 

(CW) tttiioT, 10/im-2 0MmlO*c!^e 

^ mi<i»sftft*?t < H4±ti««39<i /£ 

mE*T£>/jN£&hTy hTfeofc. L*fcEPDtt8Xl 

0 3 cm- 2 siS7?*oT**&(ae{4?eae"c*t>fc. 

[0 2 5 4] d <OStS M c 3 CO 1 1 - 1 0 0 } I^TE 

50 m (ig^gy^a^) tiOKJiLfc. ^cofc^cn^co 
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StRMc 3 fC^Tte, I 1 - i 0 0} Fflj±(^tS^c!fH 
il E ffi # # i(i L ft I ^£ I O ^ # # /J > o o ffi <£> »: » i '> 
ft<, '>/«aMFJitt£ffiHi (1-10 0) lc¥fT(3x^o 
Tir^^tj^WWLfc. d co£ *6 tc^iffi co l*-X 2 

[0 2 5 5] &m±<OW\b\T&<D£o{Z^Xt>tLZ> 0 2£ 

ifij tz mm. fefi^oxt^ (Steffi to c m m m c ,„ 2 

(c ; Mm ; C) ^ffij^fi £ L T c #|fi]< 0 0 0 1 >~Jj 

f5j(c;$-g$i±(aMiiteffico-W!®^<0 o o l>^ffi]fcte 
¥L/c«J5aco-r >3'7hc 3 (c ; Mm ; C c) 

m -jj rfti <t ¥ it ft m m t x ^ -f x an iucifi m 

c 3 (c ;Mm; Cc ; M) tzfr*>~Q$>%> 9 ctot, 1 
tEMc 3 izit. ^fffi^Miiteffi ; dBlff«{a<, *HVfT^ 

[ 0 2 5 6] (c) (Aiffi£EfO) Ac a j£tK0H£H 

(c ; Mm ; C c ; A) (63) 
CW-f >zfy h c 3 *WH39X7-f JCckO, 
rfi]< 0 0 0 1 >fc¥fif& {11-20} tgf^¥fTtCX 7 
-fXMXLT (11-20) Iii$rRp^3 0 A £ 

0 Lti L feo o S 0 M iffiteffi tc¥fT K X 7 -f X floi L fz 

[0 2 5 7] mm<DmZ&lZ'<S£Kl,t. :niic ; Mm ; 

cc ; A<hi^c<h"e»s. imc 2 ^f^en^m 

f£d:#< Ctt^S. CUT {11-20} BS (A 
ffl) &&\®\zm-DG aNl»tirjlS4S3 OttfeWOUJ-rc: 
<fc*<T?*fc. ftlb^GaNMi (Ac 3 ) teJP£0. 
7mmT% 3 0nimX2'5inin|JgOH>f+Hx'W 

TficiBKTfigftffitRAc 3 

[0 2 5 8] Ac 3 2StR«C^^Tif«^*JfiLfCo 2StR 
Ac 3 toStfcffl {1 1-20} m&X V- KJU^T-y-fe 
>X (CL) ICiOB^ilULfco i^SM, ^WOlilf^ 
^^toGaNg^d CO (0 0 0 1) ifutCli6n7tct 

e> ft te& <dm& n -r-xiffi o^fli(iGk# $ 

[0 2 5 9] EPDM^t^C^IIcfcoT^^UgA 
c 3 co {11—20} iffi&fHfittiLfc. ?M(/)HSSM. 
^^OIJJT^^^WcoG aNg^c i co (0 0 0 1) SB 

(Ciftj) <htei§oT, 10am-2 0/zm^#^h: 

y h\z±<mm2nufr-Dfco M2£xit&#ti w 

mEiTO/hStt \±v hT~$>*ofzo L^feE PDIil x 1 
0" cm- > gl£T*^T#»ft(ateffi^ffiT^o/!:o 
[0 2 6 0] C COS-ISA c 3 CO { 1 1 -2 0} ffl&TE 

m (iSjisssasi) iCcfcr>«ssLfc. ^-cofe^cnGco 

i«Ac 3 iC^Tte, {1 1-2 0} m±lZtefh£m 
ilteffi tE L^^t^^f^^^fc, teffi (0 & 
ft<. ^ftlMteffiHSfStffi { I 1-2 0} iZ^mzM-D 
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[0 2 6 1 ] &fcft<Dmmw£<DJ:o\z^A.$ti2> n ffl 

tE ?5 1 §i \z. m m m & w ?t -o t t ^ & te & co c ar s is c „ . 2 

(c ; Mm ; C) &H|&A£ IT c -J5\ft< 0 0 0 1 >^ 

W-LtzmmcO-i >zfy h c 3 (c ; Mm ; C c) 
5*|fi)(!:¥RaAlTX7^7)JPILfcSfiA 
c 3 (c ; Mm ; C c ; A) fcfr*bT*$>Z>o ioT, I 

is Ac 3 ute, *an©jiiiteffi«*ttitt<, ^ffiiwic: 

[ 0 2 6 2] mmms ; GaNOrf^ he 3 (DfrM 
m^ih C 2 &m o T : c ; A a ; C c ) ] ^M^i 3 t? 
fHt?fc*iiiiS (0 0 0 1) litSGaNieaCa 2 
&JFH>T<0 0 0 l>^rifn (cjffi]) l:^fi$tT8BW 
cfc^ftG aN-f >=fy h (c 3 ) ZfcMLtZo CCO^T > 
=f^ HiG a NjSS<t LTU3 tlt^^ft^^^" 3" fc. 

a ; C c <h^"5^E«T*^. 

[0 2 6 3] *««l©ffl«a«il(7>fc«60-f >zf^y h 
a? (D/M i [sj UH V P Efr^/H ^T^KI^fro ^Co * 

^iX (NH3 +11 2 ) , HCI yiX (H2 +HC I) T 

[0 2 6 4] 

1 0 2 0t ( 1 2 9 3 K) 
NH3 ^fX^JEE 0. 3atm (3 0kPa) 

I I C 1 y/X^JE 2 x 1 0 ~ 2 a t m ( 2 k P a ) 

riunittnn m 8 oii*^ 

IgSi? 2.7cm 
50 t0 2 6 5]TJofc, tiE**|fiJtt«ttao3£iffi (0 0 
0 1) iTu (CM) <cagitft<0 0 0 l>*lfi] (c^'ffi]) 
T&^o S»WttlS-fi*lB»i (0 0 0 1) ffiiTfcofc. 

n^y h c 3 (OKSIiin 2 . 7cmT*ofCo CCOcfc^ft 

<>3'. v h a *&. 

[ 0 2 6 6] (a) (Ciffi^SF^) Cc 3 ffl-KcOf^^ 
(c;Aa;Cc;C) (67) 

1^1 (0 0 0 1) rffilC^]Ec0^^iCX^-f XLTffltR (C 

x/jnxL/tco-c&£o flfjjaiCO^SL!ffi{c^A 

tf, Ctlttc ; Aa ; Cc ; C £^5 £ «fcT»£. a&S 

^ItTCnSrCc 3 «4Si»< Cl^LxT 
(OOOl)ffi (Cfffl) £«C:#OGaN (C c 3 ) 

[0 2 6 7] ^tiecOG a Nfflffi (C c 3 ) JiJ^a 0. 
7 mniT, 3 0 mmx 2 5 mmg/gco 1 -f >^it-<XcO 
S«T^o/co ^<0^» ^tlGcoffl^^W^^jnXL^o 

50 ^(D&m&ffiiztoJL&sim&mztsii,^ *«*a«ti/ 
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xtam^m urn ts hah e> titt . 

[0 2 6 8] Cc 3 BKK^TWIBeilif^&. Sffi 
Co 3 (O-SffiM (0 0 0 1) G ajffi€r*V- KJU*** 
-fe>X (CD ICct OffBLfc. SSSA i $W0M5T 
^iffl^G a NS&c . <0 (0 0 0 1) SS^Aen/t 
cfc o ttteffia>*ftttHo S l^6*l"f *Bf0)tRli«i!k» 

[ 0 2 6 9] EPD4MffiT3C£l::«fcoTlS|i;ffl«* 

NffiAc . (?) (0 0 0 1 ) I (CM) <ktei3oT. 1 0 JO 
^m- 2 0 /*mf£<0*^Ht?^ h li£ < nft/J>o 
fc c tfy Mi£TItffrt«l /*mRT<0/h2ftfcf >;/ htf» 
ofco tfvy M4<1 1 - 2 0>CE)^|6]Cafe-KBllH]A*»* 
Zttfftfr-otzo W^EPDI15X10^ cm" 2 IS 

[ 0 2 7 0] CKOSSCc 3 STEM (SafiilRK) 

tt, (0 0 0 1) BS±Jctt»i:JiaMEfi*«?¥?ELa:lf^t 
H 5 * ;0i # rt> o Jfc . «;tt<BRtt*l>ft^L*ftie**T& 

*u gi l ;t o c co fc 66 k m m m \h t <d&m &m iz-x * < k 

[ 0 2 7 1 ] ISfitt(DIfttt*©<t5l:%A6n-5. ffi 
tR3* M tc® HKEfl:^* o fftfcfe C SnffltS C ■ 2 

(c ; A a ; C) Si»«tLTc*|fil<0 0 0 1 
|6]«C|iRftaii-ttH[a(Ef4a)«JJ|ft<0 0 0 l>*lwUC(g 
hc3 (c ; A a ; Cc) ftb C 
MTX ^< XJjPXLfciSfiCc 3 (c ; A a ; C c ; 
C) fc>6T**, cfcoT, IfiCc 3 fc-tt, ftBBWJt 

[ 0 2 7 2] (b) (MBB*«r-p) Me 3 Stsaoflsia 
( c ; A a ; C c ; M) (66) 

[ft] [0 0 0 1 ] K^fTft (1-100) M (M85) IC¥ 
frfcix^-f *ftiXLT (1-100) M£J#o 3 o+ico 
SfiM^Ofc'Lfc. O * 0 AliEtt d-Vfr X 7 -f X 
jjllX L fc © T £> * o :n tt*38 91 <0Sffl iz^romo-JjT 

[ 0 2 7 3] Aftj£0&£i£l::ffi*tf ^ttttc ;Aa;C 40 

1ltft©a«T**^6JBB****TCn*M« 3 StR 
tm< Z.£\Z-?Z>. C^LT (1-1 0 0) I (MM) 

&$m\zmzoG a Nv»a2£-K3 ott*«ottjr^t^ 

[0 2 7 4] ^tlbCOC a NSS (Mc 3 ) tem^ 0. 
7 mmt, 3 0 mmx 2 5 mmgffiO 1 -f >^"0"*f X'cO 
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[0 2 7 5] Mc 3 MtO^TlHitJJiLfe. £« 
Mc 3 aSKBS (.1-100) fcrt V — h'JU^ *^-fc> 
X (CD CiOffBLft. ffl«SiSAi 6B0Bt^* 
BD©G a N^^c 1 (0 0 0 1) miz&^ntz&o 

[0 2 7 6] E P DftWfi-rs^ttctoTPItJiBtEM 

c 3 <o ( 1 - 1 0 0 ) mzwmistzo «g«<oa«tAA . 

SrWOtU-r^SflXaG a NttAc 1 © (0 0 0 1) M 
(CM) <ktejgoT\ 10wm^2 0/iingfl)**^b: 

mJWTcO/jN^^e^ hT&ofc. L^fcE PDtt 1 X 1 

0 4 cm- 2 MT*^TffiB/:MT$)oitc 

[0 2 7 7] ^flOSSM. 3 CO (1-10 0) HST E 

m (saaMfttt) tCctot^Lfe* ^<oj^*^ne<o 

SfiMc 3 tZ&^Tte, (1-100) jffl±fctt»£« 

ii «g ft: L ft ^ 1 1 ^5 * fc. tett: coStte'> 
ft<, ^RotEttaslEiBi (i-ioo) B 
oT^S^fcTFWHLfc. - co fc hb \z m M CO m * 

[0 2 7 8] (S^ttCOggEla^cOcfcolC^A^n^o S 

«s<m \zmm fcM oti/^ ffife^co c Mffiffit c n 2 

(c ; A a ; C) &M£Ir£ IT c -Jjft< 0 0 0 1 
r^(C|})c&$-lif£M)IKficO«MS<0 0 0 1>*'|h»cC 
^Lfcffij£-<0-f >=f v V c 3 (c ; A a ; C c ) rt*6J8 

5 [ft) <h ¥ ff ft M lTX7^fX)jnib/:SfiM 
c 3 (c ; A a ; C c ; M) i;ot, H 

[ 0 2 7 9] (c) (AI^O) Ac 3 aEtErafPH 

(c ; A a ; C c ; A) (65) . 
CCO-f >zfy h c 3 ft|*lH39^^-f (r<t0, 
ffti<o 0 0 1 >fc¥frfc (1 1-20) Mtc^FfrtwX^ 
-TXjjnXLT (1 1.-2 0) I^f#0 3 OWSSAS: 
0 IH L Aco Kiifttt (' ¥fT 13 X 7 -f X ijnx L tz 

cn^^^Bjicoj^?S(i^"9^o^T^>^>o 

[0 2 8 0] Btfi^cOifetElfi-trtt^^cn^c ; A a ; C 
c ; Atl^CtTftS. ffi^C, *6fP6nfc»3 
|LNtcOffiffiT*^^bI!SJ^^#^1±TC:n^Ae 3 

dchl^T^o :^LT (1 1-20} M (AM) 
Z&mzm-DG aNMM3 0«*W»3[BtCt*« 
T^fco ttl6<OGaNa« (Ac 3 ) li^SO. 7m 
inT, 3 0 mm x 2 5 mmSKC 1 -f >T~*M XcO-S-fit 

T-^o^o ^<o?£\ dn^coffiK^ri/F^ijnxL^o ^co 

^^^Mlr^X^mii^f#^ftlK ¥W(*:asfi«<!: LTff 

/B^TfiEftffittiAc 3 fimzntz. 
[0 2 8 i] Ac 3 mmz-D^xifm^mLtz. mm 
Ac 3 commm (i. 1-20) mzxv- 

>X (CD lc<t0ff(BUfc. l^iA. SrWOtHT^ 
SStOWG a N^i^c , CO (0 0 0 1) ffiHCj^tUtcfc 
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- [0 2 8 2] E PD£$J£T£c:<bK£^T[^i;S«A 
c 3© (11-20) ffi^i¥MLfco «J«XD«ttSAi 
^fflOfflt^^afflOG aNMc i CO (0 0 0 1) B 
(Cffi) tlJIoT, 10tfm-2 0/imi©W^e 

0 4 cm- 2 aflETfcoTJfSttttfittttfltTA^fc. 
[0 2 8 3] COStEAc 3 CO { 1 1 - 2 0} B£TE 
M GSSSlBlflfttt) i:<tt)K*Lfc. *<Dtt*e:n6<0 
ISAc 3 icis^xtt, 111-20} BJtfc»4»£JT 
ffitfefi Lft^t^5?Wo fco (£tt tf>£fc «4> 

&<, ^ft^&tettgtRB il 1-2 0} icTfrfcsEo 
ti^:t*«fl*bft. c<0fca&fc*B©tt**tt** 
<(S«LTt^o 

[o 2 8 4] ifEKficoad3^<o<fcaic#Ae»n^o a 

(c ; A a ; C) £»«8ia £ IT c ^ffi]< 0 0 0 1 >~Jj 
rfi]tdfiEfi$-ti:lKJtiitefi<Z)ttflgS:<0 0 0 l>*[6jtC^ 
aPLfcJftifGK >^7hc3 (c ;Aa;Cc) *6« 
ft^^^spfTttAjSfT^^-fXjPXLfcStRA 
ca (c;Aa;Cc;A) «f*^6"C**. dc^T, 2£ 
tSAc a £14, *B®1taiEttft«t4ffi<. ^®¥frtr 

[0 2 8 5] 

*SJ£LTl>*-fcfMffi, A®, CffiTCOfflSCDj&ft^ftcO 

[0 2 8 6] 0*0, {0001} B^jfiJKG aNJMS 
iBi£/&:g£l±T (1-100) Bj*W4 {1 1-20} 
B(3¥fft-^ 7<XjjnilT(SM»(^ {1-10 
0 } ffligEWa {1 1-20} I0G a N J]M3ji£4££jy 
(c ; A, c ; M) . eJc^te (1-lOOlffiJ 
\ti)\ZG a N JIMS ii£ fig fiS-frT {0 0 0 1 } Bglc^te 

{1 1-20} ffi(C:W(CX^<xa]XLT(£tefi^S 
(O {0 0 0 1} jBifc {1 1-20} B<£>G a 
JAStE^JHifi-TS (m ; C, m ; A) . j&W4 (11- 
2 0} ffiMCG aN-W fl «-I$tT {0 0 0 1} 
BMJ^tt {1-10 0} ffi\z¥ft\ZX7^ XtoXlsXte 
&M&m<D { 0 0 0 1 J B*W4 {1-10 0} ffiCOG 

aNmaa&m&n&rz (a : c, a : m) . 

[0 2 8 7] S6t^«5LT-r*fc»tt»4«ttatL 
Ta6IC«ffifiE*t(T«5. 2^pg^^l^4 3& L Pg(0«SS 

[0 2 8 8] *f6?BlC«toTM[iiefi[ffift<Z)/hSt^ /a 
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«BBGaNSS^Ga I nNILD (D&tfH <h U/c <h 

Ga I nN^LD^LED^Sfiit^xhf 7^±T 
K:««*es-C**. ««K«fcoTi&A&n*B«£a 

stt^o GaInNS0LD, L E D CQSft[<hT 

[BlB<z>mJJi&KH] 
ifl [ii] h v p e ^ScomffiS^f B a. 

[0 2] GaN*7f7W-n-yD-^fiat5 
fc^G a A sm&<D±\Z^X?&Mf&LJEl5B&$:$>V 

tziKmowmm* 

[03] G a N&?T : 7)l*-rt'-#u--7sfomZ J &Z> 
fz&G a A s Ifi(0±l:7X^ *»«LX h 7^f ^8* 

[124] ^D— ^JQ£S(r^3^T, Ga 

A s &&<D±\ZG a NdtJtSIUTUXa^ ftS-TKfiffi 
lo 04 (1) ttGaAs*«fcV**£ttHL*l*a 

IB. 0 4 (3) tt«t3^6«*|fi]KGaN*«fi!c*LTlJ)< 
t^fig^TKfo (2)4 (4) tt«*«l**JB39«ft#UT, * 

[0 5] 7T-7JU*-/1— yn-XfiS;g»C43^T, Ga 
A s m&<D±\ZG a N^JtWUT^flH^S^TBrB 
io 05 (1) ttGa As»«fc^*£S«BUR£* 
ttfcttfc. 0 5 (2) *ATJ»ir>xt!JB*« 
J«gLTJ¥<^CD&£G a N-f >=f y hfctto JbttflB£?K 
"To 0 5 (3) 14-f >=fy ht***|ftK:aBl[K«JoT 

[0 6] A^I^^I^C^^TCIITW 1 2 0° 

h, k, m^itSCt^lfiWSi, 
[0 7] A*S*<0|p|--BB±T<Z)3OCF>iii^iah, k, 

[08] *^ll*<Dl8B#fc45t>T. (1-10 0) ® 
t. (1 1-20) jBSSTBL 

[0 9 ] c ni5jp\\z^&^xcm\z^rx\zmWi its 

40 [0 10] ffi.lc(0^^(r/}Jcfi$i±Ti5jcS^f^<h¥fT^W 
T-50O 

[011] jg^frB£aU;£AB= (11-20)1, 
MB= {1-10 0} ffij. CB= {0 0 0 1} ffij^I^ 
CE^I-^ttOCctSraU *3B9ia*AB* CI, 

t^BflT'5^66<O«g| 3 H B^^0o 

[0 12] «flfi!i**|6]gi:-«J»BSft¥ff^LTaiE 
SrWOUt-C t(CJ:^TJiatett©*BTO««ftli;* 
50 TS*«91^¥ffi«:«W^^r*:»«)jBfiB©«ta0. 
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[0 13] #?EBfl75<A|BK Cjffi. Mffi(DfflSro>S^^(&l 

row K&m t- «t -d xmm n-s c t zmntti tr e»i t# 

[Bl 5] ffifi^fiaiiWWfBO^lSlSTfTCrsctlC iO 
A„ 

[HI 6] fo%lifatWWiM<D7ifaZ:Wif\ZTZ>Z.t{Z 
A. 

[Bl 7] 2gt»j&R»;:*JHT 1 &HSttl«ft2ria]*tR& 
D. 2a»J4(S**|«0*«|SI— *!t bT?Ite«c»li©)«ft 
^7|fi]i:SffiBi<DSa*--&*)-ti:S8^* i 6 <&0. -^nSrWiero 

^sti.ts^Enj'.koT^Lfcy^-v^^Ao 

[B18] 2RWjftftC*frvriRWI£j£J^ffl!Pn— 

r. 2 ftMttrtftaiftidf Att« *>© t LTTirififciM© 

E©]£* IZ «fc -5 fcfll K J; o L fc ^-f -V ^ 5 A. 

[119] sHJfiM 1 (Oi^^S • S«W(frC:fei>T:2Ftt 50 
©^{t^Ty-Ti^^A. 



2002-29897 



48 



[B2 0] Sflgtfil 2 ©feSHtfcft • »«WI»fc*iHT#tt 
©^fbSr^K-ry-f "^^5 A. 

[12 1] HJSfiiiJ 3 <M£®f&& • &&WWi\z&UTJ}tit: 

o&fc&Tfi-? y-f y ^ a. 

[B2 2] §fe«sG»i 4 co^^cks • mmwmiz&^xjj& 

[023] 5 w^sbks • mmmwnzn^xm<L 
(Dteitzm-r?^ a„ 

[??*f©ift"P!] 

2 G a tJ^— S 

3 G a Biii$ 

5 G a A s Stist 

6 t-^ 

9#7.#[ija 

1 0 G a A s 'J'XA 

1 1 TXi7 

1 2Sg 

i 3i^esc 

1 4fci<L 

1 5*¥SiAJI 

1 7mvtxm& 

1 8GaNllfI K>^7 I-) 
1 9 G a NS« (S^-CXA) 
SWWrli 



[06] 



17] 



[am 





<0001> 



(26) 



*f OT-2 0 0 2 - 2 9 8 



Iiail [12] 




© — C 12103 

C00013 



(29) 



t#B3 2002-29897 



[0 16] 

(19) (20) (21 ) (22) (28) (24) 




(25) (26) (27) (28) (29) (80) 




(81) (82) (38) (84) (85) (86) 




(37) (88) (89) (40) (41) (42) 




[J§tB0] «13¥6J!14B (2 0 0 1. 6. 1 
4) 

i^mmm i ] 
[*tiE*t*«si*] mmm 

¥■ n ft Wi -V X 7 -i X 1m X f -5 C <h £ ft® t T 3 *S Si G 
aN*ffi<7>i«ii^f£. 

[SSJRJB 3 ] G a N WIS ao'tit ft fc* SlEffi©* * 

aiflitvfTfcffi t?x 9-f xflnx-ts c t zftmt -rsm 

fSAG a NS<SWi3iiA-ffio 
[Ii*lH4] GaN-H4*g^WB)(;ft(C*^T, &<4<D;£ 
•5^f6]i¥?T^ffiT-X7-f Xtt)X-r-5Cl<tlCj;0. St£ 
SfB Slit £ K^t" £ £ <h <h ? Z>m 

fftiskG a NSS<DS!ig*ffi„ 



CI^JRJS 5 ] G a N^£ntf?i(D)i£ft t'i5t^T> %S£hl&& 
11-10 0} T*£> 0. *©M^**#fli¥fr& 

(0 0 0 1) BfTX^-f XJniL.fcCi:*»«fr*# 
ISAG a NS«©«it:tf j*. 

[IS*IS6] GaN*»Jl©rit*t*J^T, ^^Bicft 
BS# {1 1-2 0} T&D. ^<7>8§llJ*ft:£fa<h¥?Tfc 

(ooo i) is-cx^f 

[is?t<JS7] { i - i o oj m^wnzm-ocatim 
fSASfnantuT. sec (i- i oo» hb**«h 

tLTCEgU ^OTEKft^lSlt'^ff^ (0 0 0 1) IT 
Z7-f XJjnXT-5^ t»C«fcO> (0 0 0 1) ifij£S?ia<h 

aN»1fiOT©ig*te. 

m®Hsk£-?2> ( 1 - l 0 0} MZ&ffilz 
^OGaNfMIl (0 0 0 1) BfiSfigftffiltLTBE 
ftbfcG a Nlfl^^^e^ropgft^lSit^ff^ (1-1 

o o} MTtjjoas^nitcts^at-r^issjRJiytctii 
[is*iB9] a^^ii-r-s ( i - i o o » ffiz&miz 

m-DG a N-qM£,flte. {11-20} ifii£:P£fti5j<!: LT 
(£ft VtzG a N*«A>^©)«gJ|fi|i¥ffa { 1 - 



(30) 



&m 2002-29897 



1 oo} mi? woaizntzc ffi&m 7 iz 

[m-#rMl 0] {11-2 0} B^BW^GaN 
mf&gh&m%ggh£LT. ^biC { 1 1 - 2 0} HH£j«fi 
M <h LTJ&il L, *n«CVff& (0 0 0 1) lTX7-f 

xtoix-r-sc^tccfco, (oooi) isi^^Kuih-r^m 
[^^jm i 1 1 mm&ttz ( i 1-20} rffi^^E 

CttoGaNVISiH (0 0 0 1) ffi£/#:gifii<hLT 
lS«LfcG a N«sfi^6*<0ia«*iajtJFfT3a: (11- 

2 o) Hi"c«oaian&^tft»«t"r*«i#«i otc 
[Bt^KJR 1 2] flKa^fd { i 1-20} m&tm 

{zmz>G a N-t£*SAte, (1-10.0) BBftfltftflffi: L 
TfiRALfcG a NStob {1 1-20} E&lT'WOtBS 

c <h &»«fr sm*jh i o \z$m<om^G a n 
£&aa&2ri&. 

[M#JH13] GaN»«ft<Dj£ftK*5<,>T, jgAtfc 
Rjjfu// (0 0 0 1) iT$)«9, ^OfcSAAfcft^fa^TfT 
ft {1-10 0} iTX^-l'ZjJIIIt^C ch 

{1-10 0} M^^lfllllWT^Ccb^^H^cL-r^-Ti^ 
AG aNSIE^aiifi^ffi. 

[IftsRJg 14] 10 0 0 1} Ei&^fffiKf^G a N* 
&A&attA<!: ITS €>K {0 0 0 1} iffl*riS*iffit L 
TUR*U {1-10 0} BfflT^^-f x/nx-rs^itJc 
cfcO, 11-10 0) iffi**HBfc*"rsc<!:*1*.«<!:-r 

1 5] attA£?"£ {0 0 0 1 } 
flf^G a Nflij&Ate, 111-20) T67** Utt i 1 - 
10 0} itt&l&&m£. LTfi£«UJfcG a NMA^6 ( 0 
0 0 1) BfTWOUi*nfcCi:*»«t-r*l8*3Hl 4 
lcKa<04if£AG a N2£tRco«ia*ffi. 

[M#9ii6] aflsa&r* looon is*ic 

ftOG a N^Ate, {0 0 0 1} BBftfi6*ffift L"ClS 
It^GaNg^b {0 0 0 1} iDf7?-W0m$nfcC 
t^1*?S<h-r^iS5RJH 1-4ICE«©*«SG a NffiJ£(7) 

17] G a N*lif»©|«*iC*$l^T, &Al£ 
ABift* {0 0 0 1} *©f8A***Wt¥fr 
ft { 1 1 - 2 0 } BED TX 5 -f X flnx L fc d <k JC <fc 0 , 

(i 1-20} ffie«iB»c#-r*ct*»«fr«»« 
ag a NSfieaattrffi. 

[M$JH 18] {0 0 0 1} HSS:*lfil(CWP^G a N» 
BiSilSfltLT, {0 0 0 1} jfii*fifcftifil£ 

LTliJcliL, (1 1-20} ISfTX 5< XttlXT £ C <!: 
iCcfcO, {11-20} BB£*ffi£r-5#iSAG aN£ 

[H#Vi i 9] aiSAdi-r^ (0 0 0 1) ifii&2fifiH;: 



f#^G a NiJMSAtt, {1 1-20} iBftSIWi I 1 - 
1 0 0} aH«**iffltLTJffi«LfcGaNiarA^6 (0 

ooi} jBfT«omsti3tc:4:ft»«i:-r«a*ai 8 

^EftcoWISAG a N£tt0>aj»*&. 
[i*S2 0] ffittA<t*r-5 {0 0 0 1 } BT«%i9K: 

r#^G a NiMSiitt, {oooi} Bn^fijcsasiLTia: 

fiLfcG a N«A*>& {0 0 0 1} BfiT^OttSSnfc* 
^^a^-T^fiS^JS 1 8(cC&®ill48AGaN£a<Z)a 

[IS^XJ 2 1] G a N¥ttA<OAE«tc45»5iaft^[fi] 

t ¥fr«t ifilTX XrtlX L/t d £ *»«fr ^>-¥-«SA 
GaNSfi. 

[SS^Jg 2 2] G a N*ttAOriE*lc45»-&*«*rnj 

<t ¥fT ft si t x 7 < x mxt a c £ iz o > £ m&m & 
star a Mil ett * «« u t c <t <t r * w& a g 

¥fr ic* o T#ffi-r S C t *»» 4: "T 4 #*S A G a N ffl 

So 

[gS*xS32 4] a«rt«»C*5^T, <E&#f£tE£99(;: 

tt e ik« l fc c <t e»a <t r * a g a njb«. 
m>nm2b] mm\**uiz&^T. mmmmizw-n 

(C 31 ic — * |6] \z m& ff*t)T#SETft^t6f»atT 
*#ttAG aN**. 

[»*JH2 6] *Srt««c*5t^T. SKaiBidTfr 
G a Nffiffio 

[WjRiH 2 7 ] astfciffla* {0 0 0 1} ifiTTS) 0 . S 
lSrt(C^iC< 1-10 0>'Jjfa\zm&&£i-DTWtE?Z> 

c ^ ewa tf * m«r a GaNSE 
[isjrjh 2 s i aaaiOftc ioood 211^^ o , a 

Srti:ii:< l-io 0>*r|ft]^tefi^oT#ffi-ra 
c <h J: 0 , a«3ftBTOXa4Effi«M^ L fc c <h 
»i:t5»ttflGaNSJ8. 

2 9 ] S-K^C&I^ {0 0 0 1} TfijTr£ 0 , S 
tKr^(CBIlC< 11-2 0>^FI«(ClEtt*«*oT#flE"r<5 
C <h «WR tT **»AG a N ffi« 0 

3 0 ] Sffi^M^ {0 0 0 1} jffiTft 0 . i& 
m\Hlzlilz< 1 l - 2 0>*|fij^<Effi*<36oT#1!ETa 

cchiccto, *a«jBT©itaiiEttea*L&c:i:s» 

®£T2>mm&G a NiSfi. 

[w^jm 3 i ] a«sns^ ii-ioo) bb-c* o . 

SKl*iK±»Z<0 0 0 l>*rtfc(E(t3&«jfeoTffa:-r* 
Ctt»atf **ttAGaNa*. 

3 2 ] SfiSI^ {1-10 0} iflfT 5 ^ 0 , 

&r«maAGaNaa. 



(31) 



*$M 2002-29897 



im&m 3 3 ) ttfiXiDtf (1 1-20} fflt* 0 . 
ffi«l^tr^JC<0 0 0 l>*|6l^<Effi>&<36oTffffi"r-5 
CtS»«tn#«fiGaNS«. 

[I8*3J|3 4] StEStBtf {1 1-2 0} I«0, 
ffiSrtfc^KKO 0 0 1 >*|fijl^«;flr*tj6 0 r!¥ffi'r* 
C £ \Z <t 0 % aS«*M-e<OJTiii|6tt Ufc - <h «:'» 

RttS WIS A G a N SC. 

[§§2RTPi3 5] StK&9?0>lt91Ettftft#t. 1X1 
0 (i cm- 2 J^TT*^Cli^t$gS!<h-r^8§5RJS2 2\Z 
EKOVIlFAGaNaStK. 

[tt*3I 3 6 ] StE*ffiT0ff9£ffiffil£ftf. 1 x 1 
0 fi cm- 2 eiTT?**c'tt**4:-r*l»3Ra2 4(C 
GK^WttAGaNSfi. 

[gfi*ffi3 7] ttAfiE**fttTfTatffliT^^-f Xtt 

£ H» (EffiS»*LfcGaN ««A «r«fff A iLTJfl 
t\ *<D«ttA±©jS«fc;fei*-T\ dtS^ifijtSit&ilfi 

& c: t eft* t -r § wss SGaN -a ts a) b»« &. 

Mft*B3 9] ISAJfcfti&tf {1-10 0} 
*<0l8AJ*ft;&rfi)<l - 1 0 0><!:Wr&: (0 0 0 1) 
BfT^5-YxaiIUfc*ttA*«»AiLT, 
A±<0J«*tt. {0 0 01} ffifcrtJ^iLTtifcttU 
^cDj}jm#fa£l£tt& {0 0 0 1} BJiTX ^-f ^ftnXf 
S^t*W«tT-5*«AG a NStE^BitSffi. 

[I##3E4 0] SSAJSftBf** ( 1 1-20) MT* 
0, *<DttAfiK«»fSj< 1 1 - 2 0>«fc¥fT& (0 0 0 
l) HT^^-f^ftXLfc¥*Aeai*AtUT,. -^co 
SM8A±0>lS«tt, {0 0 0 1} flBS«*iBf t LTflKft 

u *oj««*ifi]i:fiii[a (ooo i} WTx^-f xjjn 

IT*£fc*«»«£r*¥IMlG a N2E«(OHifi»ffi. 

18 = C c ; A (6) 

19xi8=Aa;Cc ; A (16) 
20xi8=Cc ;Cc ; A (49) 
2 1~2 6=m;A(l) a ; M(2) a 
2 7,2 8 = m ; C (4) 

2 9,3 0= a ; C (3) 

3 1,32= c ; M (5) 
3 3,3 4= c ; A (6) 

3 7 = c ; A a ; A (43) a 

c ; Mm ; M(44) m 

3 8 = c ; A a ; A (43) a 

c ; Mm ; M(44) m 

3 9 = m ; C c ; C (45) 

4 0 = a ; C c ; C (46) 



[K5RJH4 1 J ttAlSEftffif* (0 0 0 1) iFoT&O, 
t(D^^r&&~Jjfi\<0 0 0 l >«fc¥fr*t {1-10 0} 

A±WfiJcfi«. {1-10 0} ffi«|£«iffl<hLTlS* 
L, ^0>jfeR;&|fi]£:SiS&: {1-10 0} iffi-CX^-f * 
Jjnxr*Ct«W«t'r**ISAGaNaSIE©Bifi^ 
1£. 

c^gsmiE 2 1 

wans 

[MXttftffiBS] 0 0 9 2 

[ 0 0 9 2] a±3»«*:«W«)a6*»T»*. L**U ft 
/u <h m o T fe * <DM #11 tt, £g»£-.K K J; S ftffi (S 
Mlc^^o 1910 (2) OJ:5t(Effl*t*iHTfflwa:o 
fcaSSaieAt LT*©±ICG a N 
fe £ t) £«tt**<J>fc < . fi)cfi«SA<0te;f4«««SA<DiElSc 
£Sit5©T^5^e, fi6«ISA<0lEffiH:<J>&< 
^>o fc^S#»W<0#ffifccfcoT, q=S*fcttg=S 
T«0toftiJfiea«fli:LTrKlfl)GaNi8ftS 

ftT«*©*|fiI*9 0° ^x.§:iiaotg(^9IM 
16 *fef £ S <D "C & o £ 6 *58W 

ft <h itSf-T S wA-ffi| 2g| co*S AfiEft *ff 5 c <h ICJ: 
ot, W©«E(gfir<7)ttA*»S»^T€rS. 

[#tMiIE3] 

[MIEttftBBI«] Ktntt 

[tt]E*f*QIB6]' 0 1 4 9 

[0149] 



Mm ; C c ; A (11) 



C(3) m ; C(4) c ; M (5) c ; A (6) 



; Mm ; M(47) m ; C c ; C (45) 

; A a ; A (48) a ; C c ; C (46) 

; Mm ; M(47) m ; C c ; C (45) 

; A a ; A (48) a ; C c ; C (46) 



(32) 



2002-29897 



4 1 
4 2 

[*IIEtt*«S«] 9U0* 
UfiE*t*JSg«] 0 18 2 

1 

2 

9) c ; Mm 

c ; A a 
MMM4 



Mm 
Aa 



M (44) 
A (43) 



(55) c ; A (6) 
(58) c ; Mm ; 
Aa ; C 
(60) c ; A a ; 
Mm ; C 
(62) c 

(64) c 

(65) c 
(67) c 



(56) c 



[0 18 2] 

; M(5) (57) c ; C 



C (10) (59) c ; Mm ; M (68) c ; Mm ; A (6 



C (8) (61) c ; A a ; A (70) c ; A a ; M (71) 



Mm 
Mm 
Aa 
Aa 



C c 
C c 
C c 
C c 



M 
C 
A 
C 



[¥*&*8IE5] 

[VlEMMgfi] 0 2 2 2 

[ 0 2 2 2] (c) (AjHJ£&^) Am 2 

(c ; Mm ; A) (68) 
Jfci^SMi &ffifl!LTm^rfiItCfiEfi*i±&GaN-rf 
>zfy hm 2 (11-20} ffiTX7^7llPILT 

rai;iE«***fP»Lfc. dftttttfcfrSlK c ; 
Mm ; AT*5. G a NcOfiKft* 2 lUSftOjg LT*5 0, 

[*«*liE 6 ] 

0223 

[ffilE !*!'#] 

[ 0 2 2 3] (d) (Cfflfcfto) Ca 3 StEafES 
(c ; Mm ; A a ; C) (69) 

2\B\<Dr&&\Z,k-oTftmisti (c) (DiSA m 2 &a&~ 
S<tl>T, £<biC<l 1-2 0>#fa (a^ft) ^Ga 
N#^g^)cI$tTGaN^>^7Na 3 SISSIES 

^ibfco £6K:;rn& (oooi) s-ex^-r ximiL 

TCI^)?^^ (0 0 0 1) GaNSfiC. 3 

^6®< chc ; Mm ; A a ; C <!: l>5 d £ \ZZi:2>o C<D 
[«*«uE 7 ] 

HME***9ig«] 0 2 3 5 

[fSIE^ffi] 

[«IErtS] 

[ 0 2 3 5] (c) (Mffi*#r» M. 2 SffiCOf^S 



(63) c ; Mm ; C c ; A 

(66) c ; A a ; C c ; M 

( c '; A a ; M) (70) 
* fcHJiSii A i ^MLTaJ(^«I$t/:GaN'f 
>3y ha 2 ^, {1-100} ITX7^X/J0IbT 

A a ; MT$>-&o 

i^mmiE 8 ] 

miE*mm®£] 0237 

[*tIEl*J§] 

[ 0 2 3 7] (d) (CffiSrftO) C 
(c ; A a ; Mm ; C) (71) 

T, ^ec<l-10 0>#f6] (m^lnj) 'vG aN«J 
S&iSfi^i+TG a N-f >zly hm 3 *ffl»fflf^8IL/ 
fee 5 ZiZZtlZ (0 0 0 1) HTX^-fXttlXLTC 
iB£JSo*S<B (0 0 0 1) G a NgtfcCn, 3 

bf<tc ; A a ; Mm ; C <h ^ 5 d £ lC&£o C1C0C 

[*IIE#**RB«] 0 2 0 

[ffllErtS] 
[1112 0] 



( 58) 



3 sisals 




[¥««iEl 0] 
[4iiE»ft«SS] 0 2 1 



(33) 



ftffl 2002-29897 



B2 1] 




(72)$£W^ miK tfim F3?-A(##) 4G077 AA02 AB02 BE15 DA02 DB08 

&m\&&&ifim&it-*TB i # i mt&m fgi6 hao2 

%XmM7££#.&Wmftm\*l 5F041 AA40 CA40 CA64 CA65 

5F073 CA02 CB02 DA05 DA07 DA35 
EA29 



